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THE  BOOK  OF  NATURE  LAID  OPEN,  &c.  was  first  printed 
in  a  small  periodica]  publicatioiii  which  the  author  publishedj  and  con- 
ducted as  editor,  in  IS  14. 

In  the  humble  form  in  which  it  there  made  its  appearance,  it  at- 
tracted the  notice  of  that  r^pected  individual  to  whom  the  present 
work  is  dedicated ;  and  to  this  circumstance,  more  thau  any  other,  viz. ' 
its  having  been  spoken  of  in  terms  of  commendation,  by  one  so  com- 
petent to  decide  on  its  merits,  as  a  learned  professor  in  that  particular 
department  of  science,  of  which,  it  had  more  directly  presumed  tD 
treat,  the  present  in^proved,  and  much  enlarged  edition,  under  the  new 
and  addiUonal  title  of  POPULAR  PHIL03PPHY,  &c.  may  be 
said  to  owe  its  existence. 

The  following  extracts  from  the  letters,  with  which,  the  worthy  pro- 
fessor above  alluded  to,  favoured  the  autlior,  upon  learning  his  inten- 
tion of  republishing  the  work,  in  an  enlarged  and  improved  form,  will 
saS&deuily  evidence  the  opinion  he  entertained  of  it. 
£xtract  g/*o  Utter  from  Dr.  Davidson,  Professor  of  Civil  and  Natural 
ffislort/,  in  the  Marisckal  College,  /Aberdeen. 

"  The  Book  of  Nature  Laid  Open,  in  a  cursory  and  popular  sulr. 
▼ey  of  several  striking  Aicjts  in  Natural  History,  and  .in  the  pfaeiUK 
iiMiia  and  oiiiitiCiHion  of  tlie  Unhrene  $  in  which  tfat  .wisdom  i^  God, 
.  and  lu»  goodness  m  their  lubserviency  to  roaa,  are  distinctly  tmced 
and  pointed  out,**  of  which  you  have  put  a  copy  into  my  hands  for 
my  opinion,  and  of  which  you  acknowledge  yourself  the  author-^ 
i  consider  now,  as  I  did  on  a  fbrmer  occasion  whett  I  had  an  oj^ 
portunity  of  pennliig  it,  as  a  very  ex^lent  and  instlruotive  tleafiMi; 
and  from  the  pq;>ular  and  easy  manner  in  which  you  have  treated 
your  various  subjects,  I  cannot  help  thinking  that  it  is  well  calcu« 
lated  to  become  extensively  useful,  and  I  hope  it  will  6btaiti  a  wide 
drculation. — Science  required  to  be  stripped  o^  some  of  its  te<^ni« 
calHSca  to  render  it  attateabfte  by  aU  dasaes,  and  this,  in  my  view* 
you  have  effected  with  grem  prfiMiu  ta  yourself,  and  with  great  pro* 
bable  advantage  to  the  public. 

••  The  advantages  arising  from  the  study  of  the  works  of  natufe 
are  numerous  and  various';  an  attempt  to  render  so  interesting  a  study 
popular,  deserves  ewry*  encouragement,  and  L  shall  be  lAost  happf 
to  learn  that  your  exertions  have  been  amply  rewarded  by  an  exten* 
sive  sale  of  your  improved  and  extended  work." — And,  in  another 
letter,  the  Doctor  is  pleased  thus  to  express  himself;  <*  and,  I  trust, 
with  the  additions  which  you  are  so  capable  of  giving,  aAd  which  tMe 
improving  state  of  sdenoe  will  enable  you  to  render  more  extemive 
and  conect,  that  you  nay  produce  a  work  of  the  higbeat  utility  to, 
in«nV'"'i  i^  gfloeriU**' 
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How  ftif  Um  ftuthgr  bat  h^ea  enabled  'to  proU  by  tbe  binlt  htn 

thrown  out,  it  doct  not  become  bim  to  say,  but  he  'bas  done  bisbe8t» 

,  so  far  as  bis  contracted  limits  would  allow,  to  *<  render  so  interest 

.  ing  a  study  popular,*'  and  make  It  subservient  to  the  best  of  pur. 

'  poses,  the  elevation  of  the  human  mind  from  the  things  that  aieseen, 

and  the  visible  wonders  of  creation^  to  a  cbnsideiation  of  the  incom- 

.prehensible  nature  of  His  Essekce,  who  is  the  I<oai>  and  Makxb  of  ali. 

— raoM  Natveb  ur  to  Naturk*s  Gov!  and,  as,heliaareatoa.tohope» 

from  the  very  gratifying  testimonies  he  has  already  been  enfabd  to 

subjoin,  (and  for  which  the  reader  is  referred  to  the  end  of  the  second 

V volume,}  that  his  labour  has  not  beeft  altogether  in  vain,  he  would 

'humUy  look  forward  to  an  increasing  and  still  more  extended  degree 

of  approbation,  as  the  utility  and  tendency  of  his  little  work,  (how. 

ever  im'perftdt  it  may  be  in  the  executfon,)  have  tiuM  to  develops 

.  themselves  aod  become  more  apparent. 

In  itft  pweeat  enlarged  and  improved  form,  the  wmk  h  respeetfbUy 
recommended  to  the  attention  of  those  rARXNn,  guardians^  and  HxADa 
I*  of  tAUiUMS,  who  feel  anxious  to  have  the  minds  of  the  little  onei  com. 
mitted  to  their  ehaige,  early  imbued  with  sentiments  of  rational  piety 
and  pure  devotion,  arising  firom  the  consideration  of  oljectsibat  every 
wbere  surfound  tiiem  in  the  great  temple  of  the  universe,  and  tosomv 
of  wiucb,  they  may  every  moment  ba«e  aooeM  :-«-<iljeGts,  which  have  at- 
tracted tha  attention  of,  and -^ven  lessona  of  wiadeaa  to^  Hw  wiaeit 
and  best  of  men  in  all  age8;-*Hmd  to  wMch,  theSavioiirof  tbe  wovM, 
did  nut  think  it  derogatory  to  his  mission*  to  refer  bis  immediate  toU 
lagiieis^  (id  ilia  words  that  I  bava  selected  Ibr  one  of  my  Um  mottoe^) 
and,  through  them,  his  disciples^  in  all  ttme.oomiagt  to  learn  a  leeaon 
of  the  greatest  importance,  amtdsk  tbe  cares,  the  anzieties,  and  vieisai- 
jtudesoflife* 

It  ia  humbly,  and  with  all  due  deference,  submitted  to  the  cooaidi^ 
rationofalltbosecopavcvoaaoraaifiirAaiBaar  BMicacKMi^iiD  ivasavc* 

i.  -^  .  ^^  DBKOMiiiATioiisj  who  are  ■olidtaus  fb^the  naoral 

iectual  improvement  of  their  pupils;  and  being  sen- 
I  long  existed  a  chasm  m  that  particular  depanmept 
Aerature^  which  should  have  fiiv.itodijecil/ie  mtaifutg 
ahuaetf  iitpoHiaUm^  belter  aeqaainted  with,  (what 
le  to  know,}  some  of  the  most  striking  facta  in  na. 
in  the  phenomena  and  constitution  of  the  universe, 
ibrace  any  favouiabla  opportuniiyy  nS  reconnneod- 
-  or  pttHinjc  into  their  bands,  a  w«ek>calculatnd  so 
>ttcb  a  dcsUknUume—m  the  fcnn  of  a  toitruix  and 
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/BKKfiLOE.  TO 

Jtti   OdimiXIUUNlIvS  •  tod'  INIJilMJMfe  'llO|ltMHWgir>  I  fcy 

.^iMcIh  witiboot  dclrimedt i»  their  other  iMdiMb  lb#-jiiMiiM«*iiifaMli'of 
baih4iexttiiiiglilbe«»a«itwere,«Uics>mr,  to  •«  SetMmber  tbor  •Cu^ 
soft"  la  tlie  days  of  their  jouth ;  and  to  hold  -eolitem  with  Hnar 
JtAXu  tlurough  tbtf  modiuin  of  his  works,  ia  teVetaion  wbcft  te 

•  niacl  is  BttMt  snseqpliUo  of  tender  jiMprciMcls^  ami.  the  fo«i^'ideB 

•  cao  bo  nioei  easi]^  tiaiaM,  with  the  gieafst  prohsfcMity  of  hnlh^ 
tBket,  in  .the  way  thai  it  ahooldgo. 

Bnt  there  is  saothiBr,  and  a  moat  nmkicrofis  ehiis^  for  whoM  osetfala 
impffOfod  odition  of  %%»  Moek  of  Kaiure  Lmi  Opeh  is-.petelSailgr 
sdapied  To  the  nutneroua  MaciUinira  and  AansAwa-^Taaahsnar 
aad  ABaicowoaiflia— -Best  WoasMsir  mA  OMMatits  L»ai«B«itt 
IB  fSm  great  hi%e  and  vinsjasd  of  hnidahle  human  lodmlf^  whatetar 
.  pari  they  Jmts  been  odled'toperlcnrm^  orijy  whatef«rdbgrie^'«hade#«r 
deaignatson,  they  choose  to  be  disiiogui8hcd;<<-iiartlculBilyftieh  aaave 

•  seattHcd  throughout  our  country  towns,  vilbigea  and  bgBlilBy««<who 
noVhsTuig  bad  the  advantsge  of  a  Popular  Treatise  of  this  kind  p«t 
into  their  hands  «t  an  early  period  of  their  lives^— nor  siaoo.^cBJDyad 
the  beneftt  of  a  Uheral  educatHMi,--Bnd  befog  elili  paereaied  by  ihdr 

.isolai^d  aituatioas  in. the  country*  from  availing- thoHSsdves  of  the  Ico* 

tttfos  of  those  numerous  Mechanics'  iqstitiitaona  which  are  springing 

•p  asound  them  in  the  lai)ger'townSr*hava^  flereitheiess,  <f^  Strang 

•dosiie  to  be  taught  to  mnge  in  the  flowery  pMhoof  Mftcnes^*— to  haso 

their  ounda  stored  wilhi  aad  theb  paectiee  gnidM  by,  Ihole  aumerous 

.  vsefal  aad  ineonlrovertible  fiicts  that  m  so  abuadantiy  diffusad  tfaroughy 

:  and  many  of  which  hare  been  recent^  broi^ht  to  light  i%  the  eom- 

•  prehensive  pages0f  the  Book  of  NaturSb 

To  such  as  theee,  I  say,  the  peesent  wmh  is  partfcubirly  aaeoB'- 
mended,  aa  afibrding  a  source  of  the  most  rational  recreation,  and  sup- 
plying the  plaee  of  a  course  of  Philosoi  nicA&  X^aerasai^  om  van  voer 

•  loraiAR  Axn  iaTBa9nTiao< sirajicis^  at  their  own  firesides;— aa  waU 
as  to-  the  apeeial  patronago  of  those  of  the  saaso  dsts,  whose  iooal 
silantions  in  the  largrr  towns  giro  them  more  fre^eat  opportunitivs 
of  inetnieden  wlie  have  enraUedthemsolveaht  the  number  of  students 
at  thaae  mockrn  institutions,  whose  incsessot  if  properly  aondiicted  and 
■mde  anbecnrient  to  the  more  ample  difiusion  of  uaeftii  knowledge^ 
with  the  oonresponding  exertions  of  the  pulpit  and  the  press,-  hadwd 

.hf  tlie  uaptecedented,  yet  growing  demand,  among  our  working 
population,  for  puhlieationa  of  the  first  importance  and  auch  undoubt- 
ed titiiity^^tQgsther  «ciih  other  sfanultaneou^morcments  so  obsf« 
ia  «ttf  .tiaeB;<-aBy  ha  ceodidercld  aa  batbingert^  if  aot»  ^ 
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i90nnn»eeiBtnt^'  of  tiMt  neir  era  in  the  program  ottMibaHiou  «Hd  t». 
:fiiicnient,  when  <«  Mtf  rarlA  MaK  te  JkM  if  «^  ktwviedge  of  i/u  Lord, 
^oj  1^  tpoj^eyv  cover  the  '<eA/*-^To  those,  it  is  expected,  this  bumble 
^performance  will  in  due  time  recommend  itself,  not  onlgr  as  centaining 
eomething  highly  congenial  to  their  turn  of  thinking,  andansefol  text 
shook ;  but,  as  a  friendly  monitor,  that  may  ocoaaioaally,  bring  aome 
important  truth,  or  remarkable  Uict,  (calculated  to  excite  present  in- 
quiry, or  stimulate  to  new  research,)  to  their  remembrance. 

It  would  no  doabt  be  highly  unbecoming  and  presumptuous  to  say, 
'4bat  those  who  more  in  the  higher  spheres,  are  likely,  to  be  much 
tbenefited,  by  the  perusal  of  a  work  of  such  humble  pretensions ;-— and 
.why  shoold  they  ?  Th^  have  already,  it  is  to  be  supposed,  had  the 
•adrantage  of,  what  this,  to  a  certain  extent  onfy,  is  meant  to  supply, 
•to  the  jurenile  branches  of  the  other  classes,  as  well  as  the  adult 
among  the  more  laborious  part  of  the  community — a  libbrai  xduc  a- 
TroN  ; — and  they  have  also,  the  means  of  providing  themselves  with  the 
best  authors  upon  any  particular  subject  with  which  they  wish  to  be- 
come acquainted  ;  but,  is  it  not  at  least  jyosdble,  that  even  some  of  these, 
may  be  brought  to  profiti  by  a  casual  glance,  at  a  hint  thrown  out — or 

-  a  reference  given  to  some  respectable  authority— in  this  kxw  coMvatv. 
mjm  OF  PoruLAR  Pbilosopbt  ? 

Tbeeesearefaes  of  the  geologist,  and  the  recent,  diteoferies  la  8aiii«- 

ralogy,  have  added  considerably  to  our  stock  of  knowledge  in  modem 

'  limes ;  and  if,  in  course  of  our  progress  among  the  subterranean 

•  regions,  directed  by  the  lights  of  modern  science,  some  new  and  im- 
portant fact  shall  have- been  brought  to  light,  in  regard  to  wbidb,  we 
shall  have  no  other  merit  than  merely  making  the  circumstance  more 

-  generally  knownj— -may  not,  the  mere  circumstance  of  giving  the  dis- 
covery more  publicity,  be  the  roeanb  of  bringing  it  under  the  consi- 
deration of  some  who  would  otherwise  never  have  heard  of  it,  and  so 
fur,  our  little  work  may  be  foUnd  useftil  in  a  way,  that,  at  fint,  we 

-neither  could  have  anticipated  or  expected ; — ^whiie,  the  hints  thrown 
out  in  regard' to  the  processes  adbpted  by  Nature  in  the  decomposition 
of  the  old,  and  formation  of  new  materials — the  appro^^d  methods  of 

'meliorating  the  soils-— 4lie  most  suiuble  materhds  to  be  used  in  the 
construction  of  building8->-aiid  other  naeAil  mntters  and  oecasional 
references,  which  will  be  fonnd  intenpersed  ^roughout  the  work— must 

•  give  it  a  value  and  an  ^terest,  in  the  estimation  of  even  the  most  eal- 
'ctdating,  to  which  it  could  never  otherwise  have  aspired* 

Dunbar,  October,  lh26* 
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EXPi^ANATiON  OF  THE  PLATE. 

A  DAY  SCEKE. 

TnK  FiGVftK  among  the '  rocks,  may  be  supposed  to  be  placed  in  a 
aUiMtkm-r^-iit'tt'liieh,  any  perscm  simikirly  situated,  upon  the  sea-shore, 
may  ouppase'  himself  to  be  placed — nt  thk  ckmtre  or  cbeatiok  :  har- 
in^  the «wide expanse  of  Waterf  immediately  under  his  eye; — the  ele* 
meat  of  Firey  man^esting  itse^  at  a  distance,  by  means  of  the  craters 
of  aOBoe^  ni  ■  the  numerous  TOloanoes,  which  are  now  known  to  be  in 
active  operation  indiiftrent  quarters  of  the  globe ; — ^the  £arth,  or  mor^ 
|ureperly«  what  is  etflled  the  dryJand,  under  his  feet ;— and,  the  Air^ 
stretched  out  as  a  spacious  canopy  oyer  his  head. 

To  give  ^heprecUetimef  or  <r/f,  in  the  progress  of  improvement,  when 
audi  a  acene  as  is  here  displayed,  may  be  -conceived  to  unfold  itself--^ 
aooae  modem  discoveries  have  been  introduced.     A  new  mode  of  land 
conimiiiiication  is  deliaeated,  in  the  form  of  a  Chain  Bridge,  thrown 
across  the  mouth  of  the  river,  near  its  influx  inta  the  sea, — a  moderd 
conveyance  hy  jwaier  is  pointed  out  in  the  Steam  J9oa<,-— «ndan  Aerial 
VekictCf  not  yet  brought  to  the  requiate  degree. of  perfection,  is  seen^ 
rising  majestically  into  the  regions  of  the  atmosphere,  but  without  any 
ylidble  apparatus  to  give  it  that  horizontal  impulse,  which  is  so  essen- 
tially necessary  to  make  the  invention  extensively  useful ;— while  other 
Serj  mountains,  than  those  so  long  known  to  our  countrymen,  by  the 
names  of  Stromboli  and  Etna — Ve^vius  and  Hecia — are  seen  blazing 
in  the  distant  prospect. 

In  regasd  to  the  other  parts,  or  imagery  of  the  plate :  the  strata  of 
the  earth  laid  bare,  are  finely  represented  in  the  order  in  which  many 
of  them  appear  in  nature,  on  the  ni^ed  front  of  the  precipitous  moun- 
tain below  the  Eagle — another  description  of  rooky  formation,  shoots 
up  in  the  perpendicular  clitTj  on  the  top.  of  which  stands  the  6oa^<-<«> 
while,  on  the  face  of  a  third,  we  have  a  faint  or  miniatiire  representa- 
tion, of  those  convolutions,  or  wavings  of  the  strata^  that  are  so  power- 
fully displayed,  as  noticed  p.  67,  on  the  coast  of  Berwickshire. 

Upon  the  face  of  the  cliff  fh^t  mentioned,  we  have  also  a  represent 
tation  of  the  manner,  in  which  the  various  strata  of  the  earth  are  inter- 
sected by  dykes  and  veiru;  in  which  the  black  line,  that  divides  near 
the  .top,  may.  be  ^nsidered  in  the-  Upht  of  a  metallic  vein,  and  those 
trunk-like,  or  branching  out  formations,  that  shoot  up  from  below^ 
may  be  viewed,  as  no  bad  representations  of  granitic  or  basakic  dykes. 

Primary  tracts,  such  as  are  described,  p.  1 22,  are  well  defined,  in  the 
range  of  lofty  peaked  and  sharp  pointed  mountains,  which  stretch  a- 
long  the  most  distant  pari  of  the  back  ground  of  the  picture,  and  frrto 
which,  the  transition  and  secondary  formations,  that  lie  between  theM 
and  the  sea,  are  easily  distinguishable-^be  former,  by  their  bneken  and 
less  elif vated  tops,  and  the  latter,  (among  which  are  also  seen  the  dwel- 
lings of  men,)  agreeably  to  what  is  said  p.  137.  by  their  more  gently 
rounded  surfaces. 


y  Google 


EXi'LANATION  OF  THE  PLATE. 


Tlie  rocks  upon  which  the  figure  sits  and  appears  to  recline,  are- 
meant  to  represent  some  huge  blocks  of  granite — the  high  towering 
peaks  that  shoot  up  behind  him,  of  that  variety  called  Syeniley^ and 
the  waved  kind  below,  serpentine,  mica  date,  or  such  other  description 
of  rocks,  as  imagination  may  conceive-  Basaltic  columns  are  seen  to 
project  into  the  sea,  at  the  point  on  the  other  side  of  the  water*  and 
the  dotted  aggregation  in  their  neighbourhood,  may  be  considered  as  a 
mass  of  conglomerate  or  puddmgstone  rock  ;  while  on  this  side  of  the 
river,  on  the  low  rocky  ledges  near  its  mouth,  lies  one  of  those  extra^ 
neous  boulders,  in  a  situation,  somewhat  similar  to  that  described  at 
p.  isa 

The  vegetable  appendages  of  the  Dry..land,  are  fully  represented  in 
the  three  great  divisions  of  Trees,  and  Shrubs,  and  Grasses  which  may 
be  supposed  to  cover  many  of  the  arable  spots — ^while  there  is  ample 
room  assigned  for  the /ic/i«7u  and  the  mosses,  on  the  more  naked  fronts 
and  clefts  of  the  rocks. 

Of  the  more  useful  kinds  of  animals  in  this  part  of  the  world,  we 
have  two  specimens  in  yery  peaceable  attitudes  on  the  grass  near  the 
beach.  The  Goat,  is  meant  to  represent  the  order  of  climbers — ^tbe 
Rabbits,  of  burrowers — ^the  Adder,  of  reptiles — and  the  Butterfly,  of 
insects*  ulmphibums  animals,  have  their  representatives  in  the  Seals^ 
which  are  seen  sporting  about  the  rock  near  the  shore. — There  is  at 
least  one  description  of  Waterfowl,  standing  at  the  foot  of  the  rock,  up> 
on  which  the  figure  is  reclining ;  and  the  Whale,  as  if  to  represent  the 
finny  tribes,  has  very  opportunely,  come  up  to  the  siurface  of  the  water 
|br  i^e  purpose  of  blowing. 

-  The  waters  of  the  ocean,  are  welt  represented,  by  the  beautiful  sheet 
of  water,  or  arm  of  the  sea,  that  forms  so  prominent  a  paJt  of  the  plate; 
and  its  uses,  or  the  manner  in  which  it  administers  its  services  to  man — 
by  the  various  objects  which  are  made  to  float  on  its  surface^  The 
phejtomena  of  the  Atmosphere,  are  finely  displayed,  in  the  power  of  the 
wind  on  the  sails  of  the  ship,  the  formation  of  clouds  and  of  rain,  and 
the  beautiful  appearance  of  the  rainbow  in  the  heavens ;-— while,  the 
traversers  of  the  aerial  regions  may  be  at  once  seen,  and  their  instincts 
"  discerned,  in  the  majestic  and  fearless  soaring  of  the  solitary  Eagle, — 
and  wedge-like  flight  of  those  more  timorous  volatiles,  the  flock  of  wild 
geese* 

Even  those  newly  discovered,  but  potent  agents.  Steam  and  Gas,  are 
not  without  their  representatives  here: — the  former,  in  the  operations  of 
the  boiler  on  the  watery  element ;  the  latter,  in  the  ascent  of  the  balloon 
into  the  air : — and,  perhaps,  the  one,  or  the  other,  or  both,  in  those 
volcanic  eruptions  which  are  seen  so  distinctly  to  shoot  up  into  the 
fky^  from  the  tops  of  two  of  the  mountains  in  the  most  distant  range. 
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IRTBODUCTORY  CHAPTER. 

Containing  testimonies  tod  xetonunendations  in  farour  of  •^  and 
modyes  to  -i.  the  Study  of  Nature* 


"  Jtk  new  the  seasts  and  they  $haU  teach  thee  }  and  the  #owl8  cf  the 
€tir,  and  they  shaU  tetl  thee  ;  or  speak  to  the  xakth,  and  U  shall  teach 
thee  t  and  the  vnslts  rf the  sea  ehdll  deelan  wUe  ihee.^^W%o  lenowetk 
not  in  ail  these  that  the  hand  qf  the  Lord  hath  wrought  tkU  /"— ^Mb 

^*  Consider  the  jjjlsmb  or  thk  piblo,  how  they  growf  they  toU  not,  neither 
do  they  spin  /  and  yet  I  say  unto  you,  that  even  Solomon,  in  dtl  hts 
gio^9  seas  net  artayed  Wee  me  ff  these^"-^MAmmKW  yu  28^ 


"  StJCH  treatises,*  says  Galen,  «  as  display  thfe  ex- 
cellencies of  the  Great  Creator,  compose  one  of  the 
noblest  and  most  acceptable  hymns.  To  acquaint  our- 
selves "with  HIS  sublime  perfections,  and  point  out  to 
others  his  infinite  powery  his  unerring  wisdom^  and 
ms  boundless  benignity^'-^this  is  a  more  substantial  act 
of  devotion,  than  to  slay  hecatombs  of  victims  at  his 
altar,  or  to  kindle  mountains  of  spices  into  incense."^^ 

B 
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And  Solomon,  whose  wisdom  is  still  proverbial  among 
us,  and  who  was  reputed,  as  we  learn  in  the  sacred 
writi|igs,  as  the  wisest  of  all  the  ipen  in  the  east,  secerns 
fuUy  to  have  appreciated  the  value  of  the  study  of  na- 
tural history ;  for,  it  is  recorded  of  him,  that  <<  he  spake 
of  TREES,  from  the  cedar  tre^  that  is  in  Lebanon,  even 
unto  the  hyssop  that  springeth  out  of  -the  wall  :^  and 
that  <<  he  spake  also  of  beasts,  and  of  fowl,  and  of 
cuEEPiKG  THINGS,  gnd  of  FISHES.^*  But  .what  should 
have  infinitely  more  weight  with  those  who  call  them- 
selves Christians,  than  either  the  opinion  of  this  en- 
lightened heathen,  or  the  sentiments  of  the  far  famed 
Jewish  king,  is  the  consideration,  that  the  great  author 
of  our  holy  religion,  instead  of  discouraging  in  any 
manner  the  study  of  nature,  gives  it  all  the  authority 
of  his  precept  and  example,  by  referring  his  disciples 
to  the  consideration  of  natural  objects,  for  a  lesson  of 
the  utmost  import,  towards  the  establishment  of  their 
faith  in  the  providence  of  God,  and  their  consequent 
comfort  amidst  the  cares,  the  anxieties,  and  vidssitudes 
of  life ;  thus  illustrating  the  truth  of  the  remark  of  a 
celebrated  modem  divine,-f-  that  <'  it  is  truly  a  most 
Christian  exercise  to  extract  a  sentiment  of  piety  from 
the  works  and  appearances  of  nature.  It  has  the  au- 
thority of  the  sacred  writers  upon  its  side,  and  even 
our  Saviour  himself,  gives  it  the  weight  and  solemnity 
of  his  example.  He  expatiates  on  the  beauties  of  a 
nngle  flower,  and  draws  from  it  the  delightful  ail- 
ment of  confidence  in  God.— He  gives  us  to  see  that 
taste  may  be  combined  with  piety,  and  that  the  same 

•  1  Kings,  IT.  33.        t  Dr  Chalmers. 
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heart  may  be  occupied  with  all  that  is  serious  in  the 
bootemplation^  of  religion,  and  be,  at  the  same  time, 
dive  to  the  charms  and  the  loveliness  of  nature.*'* 

And  where  could  the  illustrious  Galen  find  a  treatise, 
in  which  the  excellencies  of  the  Grbat  Cbeator  wer6 
fnore  copiously  and  luminously  displayed—- where  he 
could  acquaint  himself  more  fully  with  his  sublime  per- 
iections,  and  point  out  to  others  with  more  pleasure  and 
profit  to  himself  as  he  went  along,  his  infinite  power-^ 
HIS  unerring  wisdom— «nd  his  boundless  benignity,' 
than  in  that  sacred  volume— that  *<  Nature*s  system  of 
Divinity^— that  **  elder  Scripture  writ  by  God^s  own 
^^A&d/*  by  the  perusal  of  a  single  page  of  which,  in  ttl4 

*  I>  TanoHiy  Dw^ht,  (late  president  of  Tale  college  in  North  A* 
ncrica,}  in  his  excellent  System  of  Theology,  is  pleased  to  express 
himself  on  this  subject,  in  the  following  strong  and  energetic  lan- 
guage :  <^  I  am  apprehensire,  ihat  even  good  men  are  prone  to  pay 
leas  attention  to  the  woiks  of  creation  and  providence  than  piety  dt^ 
nunds,  and  the  Scriptures  require.  We  say  and  hear  so  much  eon. 
ccming  the  insufficiency  of  these  works  to  unfold  the  character  of 
God,  and  the  nature  of  genuine  religion,  that  we  are  prone  to  consider 
them  as  almost  uninstructive  in  moral  things,  and  in  a  great  measure 
tisciess  to  tlie  promotion  of  piety.  This,  however,  is  a  palpable  and 
^gerous  enror.  He  who  does  not  find  in  the  various  beautiful,  su-< 
blime,  awful  and  astonbhing  ofcgecta,  presented  to  us  in  creation  and 
providence,  irresistible  and  glorious  reasons  for  admiring,  adoring,  lov- 
ing, and  praising  his  Creator,  has  not  a  claim  to  evangelical  piety. — 
David  did  not  act  in  this  manner.  AU  who,  like  David,  feel  th* 
vpUit  of  the  gospel,  will  like  him  also  r^oice  in  those  works  in  whicfai 
God  rejoices — will  delight  to  contemplate  them  with  wonder,  rever-^ 
ence  and  gratitude  *,  will  find  God  every  where  m  the  works  of  hia 
liands ;  and  passing  beyond  those  second  causes,  which  are  merely  \iin 
•tniments  of  his  agency,  will  see  everywhere  displayed  the  finger  and 
character  of  the  Pivine  workman.*' 

*  a    ■   ' 
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Jimn^a  ^JceleUm^  this  prince  of  pbyM^aoB,  is  taid  ta 
have  been  converted  ftttok  the  errors  of  atheism-«->firoi& 
the  study  of  which,  it  is  presumed^  the  wise  Soloixion 
derived  much  of  that  supericNr  erudition  by  which  be  was 
so  peculiarly  distinguished  ;-^-and  to  whidi,  the  pious 
Jqb  not  only  refers  his  opponents  in  the  words  of  <me 
of  my  mottos,  for  the  most  ifmonitrovertihle  evidences  of 
the  BsiNG  OP  A  Gop,-«-but,  our  blessed  SAvioua  directs 
the  attention  of  his  immediate  foUowers^  and  through 
them  his  disctj^s  in  aU  time  eoming,  in  the  language 
of  the  other,  as  to  the  moii  convincinff  argumenii  in 
favour  of  the  bdief  of  a    svpsaiMTSKPiKa  Pxovi* 
I>ENCB ;— as  to  the  most  sovereign  antidote  against  dia? 
trust  and  despair.     **  Ask  now  the  beasts  (said  the 
venerable  patriarch,)  and  they  shaU  teach  thee;  and 
the  Jbwl3i  of  the  air  and  they  shall  tell  thee ;  or,  speak 
to  the  earth  and  it  shall  teach  thee ;  and  the  fishes  ot 
the  sea.  shall  declare  unto  thee ;  who  kop^^tb  pot  in  M 
these,  that  the  hand  of  the  Loud  has  wrougllt  this.* 
And  what  said  the  benevolent  and  compassionate  Jesvs^ 
who  well  knew  how  to  suit  his  language  to  the  wants 
and  cf^pacities  of  his  beapers,^  and  of  whom  it  was  truly 
•aid,  <«  Hever  man  spake  like  this  man  r^-*«-*<  Consider 
the  Ulies  of  the  fields  how  they  grow— ifaey  t^l  not, 
neither  do  they  spin ;  and  yet  I  say  unto  you,  that  even 
Solomon,  in  all  his  glory,  was  not  arrayed  like  one  of 
these:  wherefore,  if  God  so  dothe  the  gKsss  of  the 
field,  which  to-day  isy  and  to^morrofw  is  cast  into  the- 
overly  shall  he  not  much  more  clothe  you— O  ye  of 
little  faith  P''} 


•  Job,  xU.  7.  8.  9.        \  MatUiew,  tU  28. 
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How  ffiirpiisiiig  is  it  then,  that^aiiiODg  what  are  cal* 
led  the  improved  systems  of  modern  eduoaticm,  this  ihm 
dispensibly  useful,  and  most  important  of  all  tceatises, 
has  been  so  mudi  overiooked  ?^  That  while  so  mueh 
care  has  been  taken,  and.  is  still  bestowed  to  instil  into^ 
the  mind  of  the  juvenile  tyro,  a.  knowledge  of  mundaiw 
affairs  I — to  make  him  acquainted  with  the  rerdotion* 
of  empires,  and  the  political  vicissitudes  of  kingdoms 
and  states,  by  putting  into  his  hands  at  an  early  age^, 
in  die  form  of  sehooUbooks,  abridged  histories  of  £ng-» 

land  and  of  Scotland-— of  Greece  and  of  Borne do 

little  effort  has  a»  get  beep  made, 

"  To  rear  the  tender  thought/*  and 
'*  Teach  the  young  idea  how  to  shoot,** 

in  8  jnore  exalted  and  ftur  n^ore  noble  direction— by  ex-r 
citing  in  the  youthful  breast  a  thirst  for  a  knowledge  of 
nature ;  and  creating  in  his  mind,  at  that  period  when 
it  is  ipost  suspeptible  of  stronjg  and  lasting  impressions^ 
through  the  medinm  of  some  ccunprehensive  and  popu«^ 
lar  compendiuni,  a  taste  for  the  beauties,  the  sublimiti^^; 
and  the  wotyders  of  creation  !-^Tp  call  his  attention  to. 
t)ie  mighty  phy^^ci^  changes  that  have  taken  place' on- 
our  globe-rQr»  if  thjesesbould  be  only  slightly  noticed  or 
lyaeiy  hinted  lit,  at  mAi  a  tender  age,-^to  som^  of 
those  striking  appearances,  jand  wonderful  phenomena,, 
that  are  daily  eiUiibicinrg  themselves  in  the  great  theatre 
of  the  universe— To  the  mysterious,  though  open«^and' 
wise  and  beneficent,  though  incQmprehensible--Qpera- 
tjons— ^at  are  still  going  on  in  the  three  great  divi* 
^ons  of  the  natural  world,  which  constitute  the  mins 

ftAL,  the  v^cGXTABLS,  and  the  amiuai*  ki>'Qj>oai»>. 
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•-«where  the  Lord   God  Omnipotent  reignelh^   with 
undisputed  and  undivided  sway. 

.  In  short,  to  give  him  such  an  insight  into  the  won- 
derful works  of  God,  and  the  relation  in  wUch  he  him* 
self  stands  to  the  Great  Creator  and  Conservator  of  the 
Universe,  as  must  inspire  him  with  an  ardent  desire  to 
become  more  and  more  acquainted  with  the  ^blime 
W(Hiders  and  transcendent  beauties  of  creation  fis  h^ 
grows,  upy  and  so  render  him  the  more  able,  to  hold 
converse  with  his  Maker  and  his  God  through   the 
medium  of  his  works,  in  all  the  future  vicissitudes  and. 
dianges  of  his  life ;  particularly,  in  those  trying  seasons, 
when,  with  the  delightful  associations  that  will  be  so 
apt  to  accompany  them,  after  such  a  judicious  course  of 
preparatory  studies,  such  objects,  may  be  made  to  speak 
with  effect,  and  to  convey  the  balm  of  consolation  to  the 
afflicted  -heart. 

Little  did  our  adventurous  and  intre{nd  countryman 
Mungo  Park,  at  the  time  that  he  acted  the  part  of  the 
playful  and  thoughtless  schoolboy,  with  satdiel  in  his 
hand,  and  gaily  tripping  aeross  the  lawii  on  his  way  lo 
ilbhool,  unmindful  of  the  beauties  of  nature  that  spung 
lip  beneath  his  feet,  or  courted  his  notice  on  every  ade ; 
little  did  he  then  thuik— that  ever  he  would  stand  in 
need  of  consohtion  from,  and  be  so  much  benefited  by, 
one  of  the  meanest  of  nature's  silent  preachers — that 
a  time  would  come  in  the  course  of  events,  when,  after 
being  stript  by  banditti,  naked  and  forlorn,  in  the  midst 
of  a  vast  wilderness,  and  far  removed  from  civilized 
society,  he  should  be  enabled  to  extract  comfort  from 
the  consideration  of  an  object  so  truly  insignificant  in 
itself,  as  a  imaUspot-ofkumble  moss,  which,  it  may:be^. 
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had  long  fructified  imseeii  in  the  solitude  of  the  deseit«-^ 
and  be  inspired  with  hope  when  on  the  brink  of.  des* 
pair^  by  pne  of  the  lowest  in  the  scale  of  nature^s  ve* 
getable  productions  (  Yet  such  was  the  fate  of  thi» 
extraordinary  man  ;-**^but  the  whole  of  his  story  is  sor 
extremely  pathetic,so  well  told  and  natulral,  and  so  mueht 
to  my  present  purpose,  that,  tliough  often  repeated,  I 
cannot  forbeat  here. rating  it>  iii  Mx  Park'^s  own 
^wcnrds: 

«*  Which  ever  way  I  turned,^  jsaid  (his  apparently; 
Ibrlom  traveller^  <^  nothing  appeared  but  danger  .and 
difficulty..  I  saw  myself  in  the  midst  of  a  vast  wiid^r-r' 
nsBfiy  in  the  depth  of  the  rainy  season,  naked  an^  alone ;» 
surrounded  by  savage- ahimals,  and  men  still  more  sav«^; 
agjeu  I  was  five  hundred  miles  from  the  nearest.  £uio- 
pead  settlement.  AU  these  circumstances  crowded  at 
once  on  my  recollection ;  and  I  confess  that  my  spirits^ 
be^m  to  fail  me.  I  considered  my  fate  as  certain,  and  • 
that  I  had  no  alternative  but  to  lie  down  and  perish. 
The  influence  of  religion,  however,  luded  and  supported 
me*  I  reflected  that  no  human  prudence  or  foresig^t^. 
oould  possibly  have  averted  my  present  sufferings.  I^ 
was  indeed  a  stranger,  in  a  strange  land ;  yet  I  was  still 
itnder.  the  protecting  eye  of  that  providence,  who  ha$. 
condescended  to  call  himself  the  strai^r's  friend.  j 

'  ^  At  this  moment,  painful  as  my  reflections  w^e, 
ihe  extraardmary  beauty  of  a  smaU  MOSS  mjruckb^ 
ationy  irresiatibly  caught  my  eye.  I  mention  this  to 
shew  from  what  trifling  drcumstances  the  mind  will 
sometimes  derive  consolation ;  for  though  the  whcde; 
plant  yoas  not  larger  than  the  top  of  one  of  my  fingers^ 
I  could  laot  contemplate  the  delicate  formatioiv  of  its 
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roots,  leaves,  and  capsula,  without  admiration.  Can 
that  Being  (thought  I,)  who  planted,  watered,  and 
brought  to  perfection,  in  this  obscure  part  of  the  world 
a  thing  which  appears  of  so  small  importance,  look 
with  unconcern  upon  the  situation  and  sufferings  of 
creatures  formed  after  his  own  image  ?  Surely  not !-» 
Iteflectioos  like  these  would  not  allow  me  to  detain-* 
I  started  up,  and  disregarding  both  hunger  and  fatigue,, 
travelled  forwards,  assured  that  relief  was  at  hand  ;«-• 
and  I  was  not  disappointed/'^ 

It  is  true,  that  few  b^g  possessed  of  thatadventur* 
ousand  enterprizing  spirit,  which  so  highly  distinguish* 
ed  thU  exploring  traveller, few,  very  few,  comparatively 
speaking,  may  be  expect^  to  be  brought  into  atua* 
ttons  such  as  he  was ;  but  in  a  maritime  country  such 
as  our  island  is,  where  so  many  are  tempted  to  go  into 
voluntary  exile  in  the  pursuit  of  wealth  and  compet- 
ency, and  for  the  purpose  of  what  tliey  cdl  ^  making  a 
fortune/  the  probability  is  great,  that  in  the  lives,  and 
pursuits,  and  occupations  of  many — lonely  and  solitary 
moiqents  will  sometin^es  oGCur«^when,  while  at  great 
Astanees  from  friends  and  country,  the  kind  admoni- 
tions of  some  natural  remembrancer,  associated  with 
former  happy  reccdlections,  may  be  of  use,  and  speak 
consolation  to  the  perturbed  breast 

Who  knows  how  soon  the  time  piay  come,  when  some 
one  of  my  youthful  readers,,  though  in  a  situati(»,  it 
is  to  be  hoped,  much  more  comfortable  than  that  of  our 
intrepid  countryman  just  quoted,  may  be  reminded  by 
the  elevation  of  the  Southern  CrosSyBS  he  traverses  the 

*  Park's  TravelB,  toI.  ii.  p.  S63.  Sto  edidon,  1800. 
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5»atery  ekmedt,  at  the  hour  of  mida^t,  in  AmttraU 
ian  regions,  far  removed  fVom  his  native  home,  not  only» 
that  he  belongs  to  another  clime-^where  bther  stars  form 
other  constellations,  and  other  specks  in  the  heavens 
seem  to  wind  about  another  pole-— but  of  that  GOD, 
who  he  now  beholds  mth  the  seeing  qf  Hve  eyCy  to  b^ 
equally  present  in  the  southern,  as  he  beheld  him  lateit 
}y  in  his  operations  in  the  northern  hemisphere— who 
is  equally  active  in  all  the  different  quarters  and  region$ 
of  the  world— 'with  whom  there  is  no  midnight  nor  sea<>^ 
son  of  repose  ;<-^nd  to  whose  care,  he  can  therefore, 
with  the  more  confidence,  commit  himself  and  all  hi9 
^onGeins,  as  well  a9  consign  the  pfoteetiw  <^  the  fe^ilt 
hark,  when  he  desceada  to  risst  after  having  fulfilled  tha 
fppmnl^tiwe  ^  hia  watch  upon  deck;  in  Uie  pfieasiiig 
hffffid^  Htmt  bia  Omnipotent  Prpt^tor^-bis  Almighty 
Sftfisuard,  who  dumber^  not  nor  sleeps-^wifi  still  oovw 
tion^  to  watch  viUi  unremitting  care  for  his  st^ety^-and 
one  d«y  rest(»'e  him  tp  hia  frienda  and  faia  desirad 
haven* 

It  is  in  such  seasons  as  these,  that  the  nlent  and  soft 
admonitions  of  nature,  which  are  eo  apt  to  be  suffered 
to  whisper  unheard  in  the  days  of  youthful  hilarity  and 
gaiety ;  or  to  speak  unregarded^  in  the  midst  of  the 
Qoise  and  bustle  of  youthful  preparation  for  other  stu*. 
dies,  or  the  more  active  iN^enes  of  life,  find  their  way 
with  the  greatest  ease  to  the  heart. 

But  ther^  are  supppsable  hours  of  seclusion  and  re. 
tirement  from  the  world  in  every  roan^s  lot;— and  while 
the  man  of  science  in  search  of  discovery,  knows  well 
kow  to  turn  these  golden  opportumties  to  advantage,  by 
adding  to  his  stores  of  useful  knowledge,  no  person  can 
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have  any  idea  but  those  who  experience  it,  of  the  lux- 
ury enjoyed  by  the  pious  and  the  good,  and  the  trans^ 
ports  that  rise  ia  the  soul  of  the  devout  admirer  of  na^ 
ture,  when,as  he  winds  his  way  by  the  side  of  a  solitary 
brook  at  the  bottom  of  a  rocky  and  romantic  glen  ;— 
or  is  lost  in  the  midst  of  Alpine  solitudes  in  mountain* 
bus  districts  ;-»K>r  pursues  his  lonely  and  sequestered 
walk  along  the  pebbly  strand  on  the  sea-shore,  with 
his  mind  lulled  to  meditation  at  every  step  by  the  con- 
tinued murmuring  of  the  undulating  waters— he  finds 
himiself  irresistibly  drawn  to  the  consideration  of  some 
particular  and  striking  feature,  however  minute^  among 
the  multitudinous  and  variegated  eharms  of  nature; 
And  is  led,(as  was  the  ease  with  the  poor  bewildered  AJfri- 
pan  tmyeller  J  from  that  particular  specimen  of  nature^s 
workmanship^  td  the  Almighty  former  and  conservator 
t»f  the  universe— rfrom  Naturb  dp  to  katube^s  God. 
But  I  am  well  aware,  that  there  are  some  cold  and 
calculating  spirits,  upon  whose  mind  such  arguments 
can  have  little  effect*  To  such  as  these,  however,  it 
may  be  added,  that  even  in  the  pronH>ting  of  iheir  Ca^ 
vourite  pleasures,  the  accumulation  of  wealth,  and  itf 
the-furtherenoe  of  their  interested  schemes,  a  knowledge 
of  nature  may  be  of  the  utmost  importance  ;~-for,  not 
to  mention  the  many  chances  they  have  of  suceeding  to 
a  greater  extent  in  some  of  their  speculations,  in  con-' 
sequence  of  being  better  informed  as  to  some  particu-» 
lacs  in  regard  to  natural  objects,  in  common  with  other 
men  of  a  better  disposition  and  stamp,  and  whose  duty 
it  IS)  as  well  as  interest,  to  avail  themselves  of  such  in- 
formation,-*there  is  no  trait  in  the  character  of  the  man 
of  l>U8ines8^  as  well  as  in  that  of  the  »ncere  and  tgrdenS 
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ChnstiaD,  more  attractive  of  universal  esteem— more 
apt  to  engender  love  and  regard,  and  to  bring  him  in- 
to general  repute— «than  humUify  ;— and  where  is  this 
lesson,  so  highly  recommended  by  the  precept  and  ex- 
ample of  the  founder  of  Christianity,, more  aptly  to  be 
learned  by  tnen  immersed  in  the*  business  and  cares  of 
Ufe — where  more  likely  to  ,be  impressed  upon  their 
mibds,  with  all  the  effect  of  a  highly  concentrated  forc^ 
and  presaure  {to  use  a  mechanical  pfarase,)-—than  by  a 
perusal  of  the  great  volume  of  nature  ? 
.  It  was  not  untU  the  patriarch  Job  had  confessed-^'*  I 
have  heard  o£  thee  by  the  hearing  of  the  ear;  but 
now  my  eyes  see  thee,**— -that  he  was  brought  to  abhor 
himself,  and  repent  in  dust  and  ashes.*  It  was  not  till 
David  had  looked  up  into  the  heavens,  and  considered 
tbeauo,  and  the  moon,  and  the  stars-— that  he  had  such 
low  and  bunuUating  thoughts  of  himself,  as  to  be  for. 
eed  to  exclaim— -'<  What  is  man  that  thou  art  mindful 
of  him ! -'f -— and  it  was  not  till  Solomon  had  turned  his 
thoughts  to  the  magnificence  of  the  Deity^  displayed  in 
that  august  temple  not  made  with  hands,  eternal  in  the 
heavens — ^that  he  began  to  entertain  such  low  concep- 
tions of  the  beautiful  fabric  he  was  about  to  dedicate 
to  the  Most  High.  <<  Behold  the  heaven,  and  heaven 
of  heavens,  cannot  contain  thee  !  how  much  less  this 
house  which  I  have  builded  ri 

Indeed,  the  study  of  nature,  of  all  studies,  may  be 
said  in  its  most  >  literal  and  natural  interpretation,  to 
have  the  promise  of  this  Ufe,  and  of  that  which  is  to 

*  Job,  Kill*  5.  6.         t  Psalmfy  Till,  4.        |  1.  Kioss,  yuu  27.  * 
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wmel  for,  nvfaile  it  imparte  that  mformfldoii  4iiat  may 
be  turned  to  so  maek  advantage  in  the  secukr  conciems 
and  ptinttitB  of  life  {as  we  shall  see  as  we  go  along,) 
and  sets  off,  by  its  natural  effects,  with  sudt  iinspeak« 
aUe  lustre,  the  charaeter  of  its  inncere  and  as^oos 
cultivator,— »it  must,  at  the  saine  lime,  impart  such  just 
conceptions  and  notions  of  the  Dcoty,  as  cannot  fnl  to 
render  those  services  more  acceptable  in  his  sight, 
which  come  from  the  i»icere  and  true  worshipper  when 
he  essays  to  prostrate  himsetf  before  that  ^reat  Behig, 
who  reststeth  the  proud,  but  gi vefli  grace  unto  the  bum- 
ble;—and  before  whom,  with  whatever  unbecoiding 
letity  and  pi^sumption  ignorance  daiies  to  approadi 
HIS  SAcaKD  niESENCK,  angels  ve9  fheir  feces,  and  fall 
prostrate  in  the  deepest  hotmKty. 

Is  it,  therefore  of  importance,  for  us  to  have  jvsi 
and  proper  conceptions  ^  mat  AiK>BA6ts  !B£Ino, 
#hose  greatness  and  glory  JBHs  t)ie  heavens  ssad  the 
earth ;  where  can  we  go  for  instruction,  to  a  better  pre^ 
eeptor,  than  to  the  Book  of  Nature  P 

Was  «<  KNOW  THYSK!LF,^reckoned  one  cf  the  most  en- 
lightened maxims  of  the  heathen  worid,  and  that  adorn* 
ing  grace,  which  we  have  just  been  considering,  the 
most  distinguishing  off  Christian  virtues?  where  can  We 
learn  the  true  character  and  description  of  man,  and  of 
tJie  little  cause  this  lUtle  atom  of  an  atom  worlds 
has  for  pride  or  arrogance  of  any  kind,  in  more  plain 
and  well  defined  language,  than  in  that  book,  whei« 
this  pompous  Tiothtng  sinks  into  nothingness  itself  in 
the  presence  of  Him  whose  immensity  pervades  all 
space,  and  before  whom,  not  merely  an  insulated  indi- 
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vid\ml»  but  the  nations  of  the  world  are  as  the  dust  in 
tbe  balance— «s  a  drop  in  the  bucket ! 

And  if,  in  this  state  of  labour  and  travail— of  sor* 

raw  and  of  suffering—where  the  storms  of  life  often 

aasailft  and  disconcert,  and  overthrow  in  the  twinkling 

oC  an  eye,  our  supposed  well-conceived  schemes  and 

long-matured  plan»— is  it   of  consequence  for  us  to 

Vnow,  that  nothing  can  resist  the  sovereign  will  of  God^ 

and  that  we  have  **  an.  interest  in  the  Maker  of  the 

atorqi  ?'^  where  can  we  find  these  truths  so  awfully^ 

yet  so  fiEUtbfuUj  depicted,  as  in  the  loud-roaring  thun^ 

4er,  that  shakes  the  heavens,  yet  purifies  the  atmo. 

aphere;-^ia  the  tremendous  and    locally  destructive 

belchings.  of  the  volcano,  whose  ashes,  nevertheless, 

fertilise  the  bchI  that  they  cover — or,  in  the  language 

«ipre  mildly,  j^t  no  less  fordbly  expressed,  by  the  tender 

herbs — ^the  gfass  of  the  fields  and  the  moss  in  the  de- 

sc^rt— which  fl|Ming  up,  are  nurtured,  and  matured,  in 

sf^te  of  every  obstacle  ;  as  if  they  alone  were  the  pecur 

liar  objects  of  their  Creator^s  care,  until  such  time  af 

they  haye  aqcomplished  the  purposes  of  bis  will,  when 

tbey  are  permitted,  to  be  cut  down,  and  cast  into  the 

oven,  for  the  use  of  man ;  declaring,  in  their  fall,  in 

reawm^s  ear:  Wherefore,  if  God  so  care  for,  nurture, 

^qd  preserve  the  grass  or  the  field,  amidst  the  number* 

Jess  dangers  and  acddents  to  which  it  is  exposed—^ 

in  midst  of  the  storms  that  rage  around,  and  the  floods 

that  roll  over  it,  until  it  has  fulfilled  the  ends  of  its 

crei^tion— -shall  he,  not  much  more,  nurture,  and  clothe, 

34)4  preserve,  and-  bring  to  maturity  his  rational  crear 

tures,  formed  after  his  own  image — amidst  all  the 

troubles  and  distresses,    the  toils  and  sufferings,  to 
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virhich  human  nature  is  liable— -until  man,  as  an  hire* 
ling,,  has  fulfilled  his  appointed  time  upon  eaKh. 

Were  it  cultivated  for  no  other  purpose  than  to  give 
kn^n  proper  conceptions  of  the  Deity— of  themselves— 
and  of  the  relationship  in  which  man  stands  to  his 
great  Creator— the  Author  of  his  Being— the  study  of 
nature  would  deserve  to  be  ranked  among  the  first  and 
taipst  important  of  sciences :  but,  when  to  these  conn- 
derations  are  added,  the  valuabfe,  and  useful,  and  [nx>- 
fitable  information,  which  in  many  cases  inay  be  derived 
from  it,   philosophically  considered;  and   the  many 
pleasing  and  comfortable,  and  consolatory  deductions 
that  may  be  extracted  and  drawn  from  it,  taken  in  con* 
tiexion  with,  or  viewed  through  the  me£um  of  Chris- 
tianity— ^it  is  most  surprising  indeed,  that  any  further 
argument  or  authority  should  be  thought  riequisite^  in 
btder  to  induce  an  early  attention  to  so  subUme  and  in- 
teresting a  subject,  in  the  nineteenth  century,  and  in 
what  has  been  denominated  a  Christian  land.     For 
Christianity,  it  must  be  distinctly  understood,  no  more 
exempts  its  votaries  and  followers  from  the  toils  and 
fatigues  attending  the  honourable  and  laudable  pur- 
suits of  industry,  than  it  screens  them  from  the  f em- 
J)ests  and  storms,— the  troubles,  trials,  and*  diffieuhacss 
of  a  present  world.     On  the  contrary,  Jesus  himself, 
who  has  so  clearly  taught  us,  that  the  disciple  must 
not  expect  to  be  treated  better  than  his  master,  nor  the 
servant  otherwise  than  his  Lord,  set  us  ah  example  of 
lisefhd  activUy  while  he  sojourned  among  men,  by  cpn- 
tinually  going  about  doing  good;  and  left  it  as  part 
of  his  dying  legacy  to  his  disciples,  that  in  this  world 
^hey  should  have  tribulation. 
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How  consoling  and  exbiUrating^  therefore,  the 
tViought^  that  in  the  constitution  of  the  universe,  wc 
have  not  only  furni^ed,  so  many  materials  to  work  up- 
on and  to  exercise  our  ingenuity  with,  in  procuring  to 
ourselves  our  daily  bread-— but  are  provided  with  so 
many  friendly  monitors,  to  sweeten,  by  their  sugges- 
ikfOB,  our  labours  and  anxieties,  and  bid  us  bear  up 
cheerfully,  and  without  repining,  amid,  what  are  tuuaOg 
ociled^  the  evife  of  U/i.  That,  by  the  contioual  drop- 
ping,  which,  in  ope  direction,  we  see  wearing  away 
ftones-,  and,  in  another,  forming  those  wonderful  and 
ttunenae  incrustations  in  the  inside  of  caverns ;  we  ar^ 
tau^  the  value  of  a  diligent  perseverance  and  unre- 
nutiifig  exerden*-*- 'that,  we  cannot  go  abroad  into  the 
fields  or  retire  into  the  seclusion  of  the  forest,  but  W9 
tte  nminded  bv  the  flowers  that  spring  up  beneath  our 
feet,  or  the  mvens  that  hover  ovet  our  h^ads,  that  it  is 
uoaeoeasaiy  for  ua  to  vex.  ourselves-  with  perplexing 
thoii^tsor  distracting  cares  as  to  what  we  shall  eat, 
or  what  we  shall  drink,  or  wherewithal  we  shall  be 
cIothed,w.^hile  the  litde  ^yarrow,  that  hops  about  our 
doors,  or  perches  upon  the  lintels,  and  looks  in  at  our 
^nndowsy  is  sometimes  taught  to  interrupt  our  melan 
^J  muediigs,  and  to  say  in  its  chirpings:  «<  Are  not 
two  qparmws  sold  for  a  farthing  P  and  one  of  them 
>hall  not  fall  oa  the  ground  without  your  Father ;  but 
^^ery  hairs^of  your  head  are  all  numbered :  Pear  ye 
M  therefore,  ye  are  qf  m^e  value  than  many  spar^ 


•  Matthew,  z.  29.  sa  SU 
2. 
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We  have  already,  at  the  commencement  of  this  chap- 
ter, recorded  the  sentiments  of  the  illustrious  Galek,' 
that  celebrated  physician  among  the  ancients :  let  us 
conclude  it  in  the  words  of  another  of  the  same  pro-: 
fession,  and  no  less  celebrated  in  the  modem  school 
of  physic ;  and  which,  heing  particularly  pointed  out 
to  me,  by  the  worthy  professor  to  whom  I  have  ta- 
ken the  liberty  to  dedicate  my  work,  may  also,  be 
considered,  as  conveying  bis  sentiments  on  the  sufegect ; 
just  premising,  that  as  there  is  no  class  of  men  mora 
fitted  by  their  profession,  and  the  enlightened  pfepam- 
tory  studies  that  lead  to  and  accompany  it,  for  being 
adduced  as  evidence  in  such  a  cause,  than  tha(t  to  'which 
these  names  belong  which  I  have  just  mentioned,  or  at 
least  alluded  to,  it  is  certainly  extremely  gratifyhq^,  to 
see  them  combining  in  ages  isoTemote.  and 'di^tantyin 
bearing  their  testimonies  to  the  tktth^df  an  ii^iotri,'iind 
towards  establishing  the  Utility  anfl  impoffance  of  ^ 
science,  which  I  am  so  an^tioas  to  reco^tnend^hofrever 
faulty  and  feeble  may  be  ihe 'attempt 

"A  knowledge  of  liature,"  f)r  Gregory  "Observes, 
^<  extinguishes  pride  and  self-conceit,  by  Tendering  men 
more  deeply  sensible  df  ibeir  ignorance,  their  enror^ 
and  the  very  limited  sttCte  of  their  faculties.  Hi  is  fa<- 
vourable  to  the  interests  of  religion,  by  elthibilSng 'the 
most  striking  proofs  of  the  infinite  wisdom,  power,  and 
benignity  of  the  Supbems  fiiTiKG,  who  supports  this 
wonderful  frame  of  things  Ijy  laws  often,  'indeed,  im- 
searchable  in  their  nature  by  human  wisdom,  but  steady 
and-tmtfenn  in  tbrir -operation,  -and  admirably  fitted  to 
promote  the  happiness  of  his  creatures.  Such  a  know- 
ledge must  impress  every  heart  indued  with  the  least 
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portkm  of  aenability)  or  not  strangely  perverted,  with 
that  Awful  yep^ration,  that  love-  and  gratitude  to  the 
XMviqitjr,  tbiH  (ubmisaicm  to  his  proyidenoe,  and  that 
feli«nce  on  his  goodness^  irhich  ^lone  constitutes  true 
lieTQtioiv*^ 


CHAPTER  IL 
<Ht,  INTRODUCTORY  CHAPTER  CONTINUED 


A»  impo^nt  qoeBtton.  •ikc^.^A  peep  into  the  Edinboigh  Cdlkgp 
MaMimi — A  view  of  it»  cootents,  an  excellent  preparatorj  itep,  and 
held  out  it  •  further  inducement^  to  the  Study  of  Nature. 


*    **  Jbr  God  tpeaketh  once,  yea  twice,  yH  man  pereoBeth  ii  not.**'-*  » 

JQ9$  zzjuiS*  14.   . 
**  0,  unproflite,  magnificence  dUdne  I 
O  wudom,  truly  perfect  I    Thut  to  cali^ 
JFrom  a  fern  eaueett  suck  a  eckeme  efUiing/h 
EffecU  so  varmui  beautifiil,  ani  great*  *'— «  tfomoy. 

How  then,  it  may  be  asked,  if  the  study  of  nature  is 
possessed  of  so  many  attractions,— *if  it  is  recommended 
hy  so  many  amiable  and  endearing  qualities,— *if  a 
knowledge  of  the  works  of  the  Almighty,  is  productive 
of  so  many  unspeakable  advantages,— 'how  has  it  hapi. 
pened,  that,  although  God,  in  the  words  of  my  motto, 
ipeakeili  once,  we  may  truly  say  in  the  works  of  crea 


*  Lectures  on  the  Dutie^  o{  a  Fbydcian. 

c8 
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»re  ^taught  in  our  catechmn^^^That  the  chief  end  df 
tnan  in  coming  into  the  ^world,  U  -to  ^jortfy  and  #fi- 
^c^  his  Creator  1  And  where  can  he  better  practiie  and 
^experience  these  pleasing  and  aleoepteble  dulies^tiian  in 
inakidg  himself  acquainted  witb|  andin^tbe  conteuphik 
tion  of  those  works  of  the  Deity,  that^  the  more  they  aar 
searched  and  pryed  into,  serve  more  to  exalt  his  adani» 
ble  perfections,  and  to  inspire  love,  and  gratitude,  and 
ironfidence,  in  his  rational  offspring. 

It  is  this  stumbling,  or  being  allowed  to  stuoibk,  at 
it  were,  on  the  vfery  threshold ;— <4his  misfoitune^ofb^k 
ing^ed  to  consider  the  cono^ns  of  time  om  the  tlAef^mi  tf 
man  t>n  his  entrance  into  life  ;^-^hi8  bdng  gnidad,  W^ 
tooulded,  and  bent,  and  indined,  in  the  way  that  k$ 
should  not  gOf  in  the  most  tender  years  of  early  infisBBcyi 
whatever  turn,  or  bend,orineliniftion,'itmay  be  J4id^[ed 
J>roper  togive  his  thoughts  and  iJ^tioasafkerwardS';  nrj 
at  least,  not  putting  into  the  hand»of  ouryonth,  or^pfxu 
vidinff  reading Jbr  them,  *'  whidi,'^  (in  the  language  of  a 
hioj^teminent  philanthropist,)  <*whiIeitconveys  instnae* 
tion 'with  re^)ect  to  the  things  which  areseen,  and  which 
are  temporal,  should  give  their  minds  a  bias  towardi 
the  things  which  are  not  i»en,  (by  the  natural  eye,)bot 
wbidi  are  eternal,  and  ci  infinite  importance,^  that 
man  presents  so  much  contrariety  in  his  acUons  as  he 
grows  up,  mid  so  many  strange  anomalies  in  his  con- 
duct when  arrived  at  maturity ; — that,  with  all  his  boast- 
iQg  of  the  influence  of  reason,  and  of  superior  under- 
standmg  to  the  beasts  that  perish,  as  be  is  accustomed  tp 
express  himself,4^bc  evinces  so  little  of  a  detevmiaatiQn 
to  be  girid^  in  ins  actions  by  a  superior  intellect,  that, 
it  has  been  judged  expedient  by  the  wisest  of  t"^**  ♦'^ 
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tering,  and  to  fill  him  with  feligious  and  rerer^ntHd-awt 
as  be  advanees,  but  aome  suitable  inscription^  which 
WDuM  have  a  tendency  at  dnoe  to  raise  the  tbot^tft  of 
the-mofit  groyeling  and  inconsiderate,  to 

THE  GREAT  UNSEfiK  WITHIN  THE  VEIL! 
the  Maker  of  dU  ihe^e  noondrons  mackmesy-ihe  won* 
derfid  contriver  of  all  these  once  mjsterious  move^ 
ments  !>-^Yes :  I  hope  those  who  are  more  immediatelj 
coDcemed,  will  cseuse  the  suggestion,  but  I  cannot  help 
thinking,  that  those  most  expressive  words  of  Milton, 

^  T1i«M  are  tfay  glorious  worita^  Parent  o£  Good ! 
Almi^ty !        i   ■    ■  Thywify  how  wondroua  than  I 

UnapeakabU  r  .     .      ' 

,  » 

>nightWmtn>ducedlierewith  gr^t|^^ 
played  fn  'large  and  cons[>icudus  ebaraeters,  over  tke^*eli^ 
tre  or  neat  the  further  end  of  tfie  nrididle  apart A^iit,  % 
little  aboine  the  galleries,  so  as'to  be  distinctly  seen *by  the 
flpectsltor  upon  entering,  these  few  lines,  so  fiitl  of  meatit 
ingy  wduid  have  a  grand,  a  ^trikitig,'and  most  inipre<ssive 
effect — an  effect  that  would  not  soon  be  crazed  from  the 
memory  of  the  -occasional  visits,  and  must  swve  to 
«et  off  with^additional  lustre  this  truly  magnificent  tem- 
ple of  nature,  enriched  by  the  curiosities  and  wonders 
of  every  clime — the  tributes  and  the  offerings  of  every 
quarter  of  the  ^lobe ;«— a  collection  that  does  so  much 
inmoar  to  the  munificent  donors  by  whose  liberality  it 
has  been  so  fully  replenished,-— the  city  that  ispittia 
possession  of  such  an  invaluable  treasure,— arid  the  wor- 
thy and  learned  professor  to  whose  cbnservating  care  it 
has  been  so  judiciously  intrusted.  .And,  yet,  tell  it 
Dot  mdath  \  H  is  much  to  be  feared^  nay  more  than 
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tiead  of  the  dty  of  a  Iiumked  gntds*-  the  Inig^ty  Baby- 
lon that  isfifUev^"^  faUen  /— €Uid  of  the.  dumb  idols 
which  the  nations  worshipped  ;-^-4ind  of  the  late  peril* 


plat).    Beneath  were  a  few  finer  bandagea,  like  iMtplciiia  or  large  piecea 
flldotli.    In  the  next  eiiTelope»  larger,  tfaieker,  and  older  bandagea 
vercfound ;  alse  four  Egyptian  tunics^  without  sleeves  and  unsewn^ 
to  apply  them  close  to  the  body.     This  was  fixed  by  black  bitumen 
round  the  head  and  feet.     The  next  envelope  consisted  of  bandagea 
placed  lengthways,  from  the  feet  to  the  head,  with  transversal  banda  $ 
fon^  Urge  pieces  then  wrappbd  the  body,  of  the  finest  linen.     The 
tilth  antelope  was  formed  of  transvereal  bands,  of  a  yellow  ocdour, 
from  the  bitumen  in  which  they  had  been  soaked.     After  this  were 
fifteen  pieces  of  a  similar  colour.     The  seventh  and  last  envelope  was 
vatonted  with  black  bitumen,  and  formed  six  different  pieces,  atuck 
(osether  with  bcdsam.    After  whidi,  came  a  slender  covering,  and  then 
the  body.    The  toea'  were  wrapped  separately ;  the  arms  and  banda 
*«e  extended  on  the  thighs.     The  subject  was  of  the  masculine  seZt 
^  appeared  about  forty-five  or  fifty  years  of  age  at  most    The  length 
wu  five  feet,  three  Indies,  nine  lines  French  measure,  (about  tre  feet 
oine  hiehes  Shgliah).     The  breaat,  and  part  of  the  abdomen,  wiM 
gilt.  Ihe  belly  wsa  filled  with  a  bladt  bitbam.  '  No  MS.  wasfpund ; 
bot  largs  masses  of  black  balsam  were  discovered. on  the  legs.    ,The 
uorollifig  the  body  took  three  hours;  and  2,800  square  feet  of  doth 
*cra  taken  off.     M.  Caillaud  found  several  parts  of  the  arms  were  also 
Plt>   The  handa  long,  and  very  wdl  preserved ;  the  fingiura  wdl  mad« 
^  plump ;  the  ears  entire ;  and  the  noae^  althcmgh  injured  by  the  ex* 
^""^of  the  btaun,  littio  deformed.     The  fiM^e  was  less  inclined 
^  in  ordinary  mummies.      Tlie    hair  was  perfectly  preserved, 
^^  and  a  little  curled.     On  the  left  side  was  an  opening,  about 
^ve  inches  in  diameter,  by  which  the  balsam  was  introduced  into 
^K)dy,    Under  the  doih  which*  eovered  the  face^  below  each  eye^ 
^  the  ball  of  the  chcok,«  gold  phite  was  found,  wiUi  tiie  repre. 
s^aUtion  of  an  eye  with  the  lids.     On  the  mouth  was  another  pfaite^ 
With  the  representation  of  a  tongue,  placed  perpendicularly  to  the  cloe- 
^%  of  the  lips,  which  were  fast  shut.    The  conjectures  respecting  their 
**g«  we,  of  course,  vague  uA  imfiitislk«tory.*' 
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aolttte  ODthe  bmkftof  thy  stBenns,  attd  the  sormvrfal 
and  ffirfowing  doNwndaiiti  of  Ahnhiniy  hiittg  their  ne« 
gkBted  asid  untttoed  harpft  upon  thy  ivilknrsj*  Who, 
I  wMjs  would  not  cheerfully  pay  the  trifling  cviib,  to  bo 
njyat^^flj  to  the  view  of  neh  laterMMg  TeHetfai  these? 
To  mtaoM  the  ttMOft  amI  hamiKatiiig  piteh  of  degnu 
datioii  tff  whieh  the  'hiiiiia»  iatellcct  has  been  redoeed. 


«  •*  Ko  spot;  on  U)e  mrftc^of  the  globes"  H  h9*  lieeti .  qtacnted/ 

«<  can'  be  contemplated  w  ith  more  intense,  yet  melancholy  idterest 

than  this  desolate  site  of  the  Queen  of  Nations.     At  Persepolis,  then 

to  sttU  n  splettdoiir  in  the  ruins,  to  recAl  distinctly  the  former  niagni- 

LbMttty«rks^lMesMnliciBpks^    In^hetMattiftifligfrAgi 

taSn^tHm  ind  sttniyyiio'  Cipmw»  areafa  ttilladdratfM 

^inity  of  that  geoiiUv,  i^nbich  ba&.  covfmaoded'  the  ednrfratwiiy  <b|d 

guided  the  taste  of  so,  many  nations  and  ages.     But  the  vast  shapeless, 

pnc»  9f  Bri>ylori,  are  so  many  grares,  in  which,  all  its  former  glories 

fire  bnitf  fit  e«cr  'fifotti  the  «ye  df  turfesity  <  and  ivhidi  fttdTcalte  otilf 

by  theiv  eBilMit;.  Hi*  tmgoituM  ^thk  sinietiiieee  #ftkh  they!  ifoeoi*^  id 

iptpMBijrable'iughl    Thai  tl^e  are  stHI  4»  m^ny  of  these  fejpsUshM 

roofuiment^  and' of  such  vast  dimensions,  may  serve  to  give  us  some 

idea  of  the  former  greatness  of  a  city  which  has  furnished  materials  ibr 

sb  ttidnf  te^itslit,  and  Irbtth  has  beefi  a  quarry  almost  incessantly  nin- 

[  €tMf  esDM  ibM  f¥rtt  ebdUBtmd  yiefst*   sVe  spot  more  imprcssiveljli 

smtMllgrof'hwiisAaMim;  eaA  on  eompeiing  UsJMft 

mcr  grsodeur  with  iu  {i^eiient  defolation,--^  viewitm^  the  piessnt  8l»y 

rility  of  Its  fields,  once  tlie-  most  fertile  in  the  world,  we  reverence  tha^ 

•  sure  word  of  prdphecy,'  by  w&ich  its  awful  change  was  so  clearly 

fbrHM  I**  ^  Ho^ls-Babyhm  helium  a  desolation  among  fbd  natlohS  l^ 

*i  Ossie  egrisH  her  imHf  tlM^etttioitWrdttvd^  her  stoi^ftouses.  eaci 

her  vfi  at  heap%  ai|d  deitfoy  her  utt^y ;  let  nothing  of  her  be  Uft'* 

'<  The  wild  beasto  of  the  desert^  with  the  wild  beasts  of  the  islands^ 

shall  dwell  there,  and  the  owls  shall  dwell  therein ;  and  it  shall  be  no 

mof«  inhettted  for  ever.'*— njeremiah,  1.  2S.  ?6.  39. 
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gions^  tl»t  of  4^  ^T0flR^'Jtfbili(\AfaMe,'^t^^  piimack 
t>f  the  Alps,  and  the  mighty  monarch  of  £uiopeaii 
nioanCaim,-— and  'bok  down,  wMiout  ^isnMiy,  ftook  its 
faoftry  hngbts,  upoli  the  ttemblingavdanchts,*  the  feai^ 
ful  €basm8|^-the  fraaen  sdas^-^treoiendcmsglamn,  and 
fiowiung  predpioes  that  lie*  below.  Or  deBcending 
lower  in  oor  gpeeiiktfons^  we  can  take  our  stand  be^ 
ade  one  of  those  rivutett  or  purikig  streams,  (ftnr  we 
cannot  well  distinguish,  which,  by.  the  ^int^colcmred 
lines  dttt  portray  them  in  the  distanee^y  that  ran 
amoDg,  and  dmde,  and  intersex,  those  huge  pHes  of 
-ciestion,  in  so  many  directions ;  and  centendplate,  with 
li^hmfation,  as  we  gaze  up  their  party-coloured  ades, 
•tll»  Cffersnt  appearaoeeathey  assnmey  in  .the  .imiiam 
gnteWos  of  duBHUe :  from  tbe  broad  bek  ofvtgeteBtAm 
gmn,  at  and  near  the  bisae;  through  the  more  sombre 
>kttfasof  sterility  and  xutproduotmoessin  the  middled 
till  weamve  at  tfaelim^  or  region  of  perpetud  sndw.« 


*  These  ayalanches,  after  they  have  accumulated,  must,  owing  to 
the  different  degrees  of  temperature  in  the  weather  at  different  times, 
TisC  on  a  ywff  prccarioiiii  foundation  indeed,  and  this  must  greatly  pk^ 
W—  tiw^iiw^grt»  whkb  thmwt  adyatwom  peewns  ais  ezpoMd^irln 
taU  delight  in  iBuch  terrific  paatime. — ^What  a  narrow  escape  Mr  CUs- 
lold  had  in  his  descent,  from  the  fall  of  one  of  those  enormous  masses, 
D^y  be  learned  from  the  following  extract,  which  we  give  in  his  own 
ifdftik  :•— ^  After  stopping  three  hours  on  the  summit,  we  set  out  fdr 
Ifae  ytpwe  ef  diaciiidiiig. .  Itivas  half  past  eight  o*clook«  AteUTcn, 
'*•  CMBfttQiiiftrgvwMr.irfijMawy  aii4  at  half  iiaflt  vne,  to  the  grands 
vudets,  )Vh«n  we  arrived  there,  we.  heard  somelbing  like  the  rolling 
of  thunder,  which  was  nothing  but  the  noise  of  an  enormous  avalanche 
'Which  was  seen  from  the  Col  de  JSalme,  to  cover  a  part  of  the  space 
*Mdi  we  had  crdiied  ia  our  descent !  A  few  hours  sooner,*  and  w% 
'^Nnddbue  iU  beta^ttttelc^  and  d^tiioyed." 
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where,  anriilBt  li»  vfaiftHMd  sditiidM^  etoauA 
«Bay  be  aaid'to  reiga.' 

And  if  we  new  obooee  Co  i»alk  along  the  vdB  sop. 
■pKed  oonnecting  passage,  that  leads  to  the  apaintinent  at 
f)be  other  eztreasHy,  (for,  in  tfaie  miniatajre  world,  as  is 
the  larger  one^  that  ve*  inhabit,  it  appean  there  k  no 
•room  for  empty  space)  we  may  iBdnlgeonrBdaea  wiA 
arlonk  at  the  wild  and  ptctuiKaque  scenenf  in  tkBioalkg 
qfBBgnes^  so  fiunous  for  the  awfitl  lautations  wliieh  it 
.met  with  on  the  evening  of  .the  4lh  of  June  15ftS^  wIkb 
.the  i^  barrier  w^ich  oonfined  the  iwater  above  the 
(bridge  of  Maueoisittgave  waj,  and  eonaigned  thein- 
Judskance  of  the  villages,  in  this  ilUated^aUey, !»  alt  Aa 
I  of  a  Aood  ;  descenifaigm  ita  paegieaaanlfc  iii» 
I  fiity,  .carrying-  abng^  mth  it  «aeii 
'of  roek>  and  tearing  np  and  layiilg " 
that  lay  in  its .  wa;^««4intii  .aAer :  having  deaoiateri  iha 
piaina  of  B^gneat-  8t  Bffanehvar,..aad  ifeiefner^.  md 
awecping  from  the  earth  the  town  of  Martigny ;  it  lost 
its  force  by  mingling  with  the  Rhone.  And  again,  in 
the  year  1818,  when^  notwithstanding  the  precautioo 
that^badbeen takon  to  prfvent  the  i^paiilinn'Qf  aacb 
e  cataat|M>phe,  the^watera^again  mahed^owt^ipimipitaiing 
themselves  into  the  valley,  with  a  force  that  tt  is  impos> 
aible  to  describe^  and  destroying  every  thing  that  ob- 
structed, or  rather  lay  in  the  way  of.  tb^r  progress. 

In  tfats  model  we  see,  as  itwere,  tbeeeanmoiia  g^ser 
of  Getroz  again  fonning,  which  has  repeatedly- been  the 
cause  of  sudi  devastating  calamities,  by  sending  down 
^those  prodigious  blocks  of  ice,  which,,  by  accuroulatinj^ 
.ppmplet^My  block  up  the  passage,  of  the  river  Dfwm 
in  the  ravine  belowv-^Or^  we  vrnj  etaDd^atUi  end  gaaa 
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at  the  tmieiidotis  an4  fr^Mfttl  route  over  the  greitt  St 
Gcihardffojuye  of  t^lie  Helv^iiiiiJ|v»uBt«uti9(  without 
feelii^  any  of  the  labour  and  Ihligue  e^perieneed  by 
those  who  are  accustomed  to  climb  its  precipitous  and 
iqr  dcfiks,  and  ascend  its*  almoBt  perpendicgkr  Mid 
snovHsipped  ci^-r^  take  a  trip  ;acrofia  that  beauti^ 
ful  glassy  expanse,  iMnh  sferelMies  out  among  the 
mQakMns-ui  a  creaeeutrliiMf  .forpQ.-4-A^  lalc$  cfGfmmHiti 
ttdmt.thope  spoifrUiat.are  i^spyiattd  with^Bo  itiany 
dasaical  reooUectionA  attioag  ita^villas  and  Q«r  its  biMEilie» 
But  these,  aoqae^^fipy  readers  may  .observe^  aie.oiH 
^y  9rti/leial  eurioriikiSi  th^nme  prdduetions  o(  h^mfim 
pnitts^^-and  what  ha^lih^  to.dp  with  the  w<ir|i8!€if 
Mtwtr  opd  the  wo^derfli.  of  Omnipotence  ?  It  ia^timi^ 
i>>M»  diat  diese  beauftiM  Jimt^^oiw, .  are,  im  9M 
Mse,  artificial  curiottties^  and  nmH- therefore  \»9  ^v^ 
PM  te  cotne  far.  afadrt  c^  the  ofigiiiets ;  butit  is  lather 
ping  too  far  to  d«9miniite;|bem,  the«ierrfHrodu«la^« 
of  htnnan  ge||i^s^i;  aQd>  tli#ref<M,'  ev^nin  this.  tj9m|4e^ 
<ic<iHaM  vhiefly  to  a  dis^y  irf  tlie  beituties  of  creative) 
^>>4m%  theae  i^tmty  fer  reasons  that  will  soon  appeart 
M  be  passed  qytr  a$  thuigS: with  whichiwe at  ppresaiil 
l^e  Qo  o^oeOTu  The  eomemptative  and  atteaftve 
ttndent  of  nature,  $ees  in  thesie^.and  other  ptoduetions 
^  AAT,.  the  emafiiM^giis  of  the.  s^me  wise  iotelligeQcefr* 
thewonderfuL  working- of > the  sameBwog,  whoseoper- 
*^^  ase  so  apparent  intbs  eonstnicdon  of  the  habit-^ 
^  of  thebeaViery  the  ceil  df  the  be^,  the  nest  of^  the 
bW,  and  the  hill  of  the  ant :  Por  who,  it  may  be  ask- 
^>  gave  to  these  creatures  ihe  instinctive  powers,  that 
^'^ed  them  to.  contrive  and  eii^ecute  their  severa) 
pieces  of  different  kinds  of  workmanship,  (if  I  may  so 
nS 
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kpetk^)  yet  60  •pecirilitriy«dfl^i^45^tll^fefl)^Wi)^ 
iessiUetf  And  wiifitfl^;^^u€  that  Ittme  Ood^  viba,  in  the 
teogttagfe  of  the  pbef,*       ^ 

"  Wanns  in  the  sun — refreshes  in  the  breeze ; 
*  Glows  in  the  stiTrs— and  blonssotns  In  tfte  trees ; ' 

And  vmoy  k  may  iji<  ftirtfcter'arf^  gd^e'td^rtm!  tfc 
Acuities  t^  conceive  and^iMdefMetnd,  a^l^fi^ivfo 
mtetoter,  Ifh^se  iiiifneit>»»  sfHNMie^Jdof^  trFt-,  that  we 
mmn^  ev«ry  Wb^^*  mbtfud  t»  in^  !^iCi&rtd;  sdme 
MiatttlhiR^  U9  by"  their  powen  and^  tito^ond,  and  otIierB 
Mlfliin»aieenfig  to  otlrcomfiAHift  «fid  cofrte^ieHacecr:  twl 
Iftat'same  600^^  im  whom  ive  fite  and  tiieve;^  iind*ba^ 
MH^  Mngv  and  wiTitocr'i^  wMM^  ic^may  H^^tiuiyseid; 

ins  CikK  dd*  KWRIK0  ?   ' 

■  ••^  1  never  be^ldy^  says' ri  highty  «dddwed^  and  imrcB 
tiilMd^  c<»t^tiij^deatj  ^^'in^'adinfa^l^  {»el4{>ftiikiiceof 
^uman^^^  nofhearof  ft<fii9eovery  ili'sciencej  wtAont 
kspil^afloM  dl^adoi^^g^Mrtittnfe  to  the^wonde^ffWl 'Being; 
lirhose  gracious  bounty  gave  the' ftcukies  that  pi^odiiced 
Ihose  tebeuffl^of  ingenuity  :^^^A  sentence  thatd^rres 
1tor%e  #rittei»iff  letfteHT'of  geldvatid  WkMil  hiM  lirach 
fileaittlt^*  hi  here'  recording)  as  a  Hiving  'IHustlraftidn  of 
tfaae  lDO|nentOt£i  truth ;  t^at,  vktifed a¥igfa^  ev^the 

•   '      -         -^  '    '  T         ..  \  :     . .  .    .1 -   ..  .^ 

t  ¥n  Qbavt,  (lat»^  ^<htt)  tlrthoitsi  oiMfwrtftcftigl  ^Aifrttoit 

Popular  Models  and  Imjaresim  WarningMt  /<>**  ^te  ^«9W  6fu{  itoitf i^<M 
0^  Industry, — Hutory  of  an  Irish  Family ^  ^c.  Jc. — A  lady  who  seem* ' 
to  have  devoted  her  time  and  her  talents  to  the  welfare  of  her  species, 
and  whose  piety^  in  tiie  at>6ve  admirable  sententt;  is  too'  apparent  to 
Madrangr  conufteiiu 
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imk»or  act  muifcbff.«MMMntd-M  Moaftf  ounliAittM 

Be««iMliMe6il^K«0(yvery'i»  iciteee^  is  but  aiiMhere' 

IBftiiaawpwocnBding  firao»  the  O^innily !— tbai  the  pkMi 

aod  devout  tfdmuMor  of  natfiye^  Med  net  go  beyond  the 

pRcii»t9  of.lm.ovm  d«iBeUng'fiMPOKcitiiigailMie«  to^tii* 

nueaadi  aioteiih&mmwtivn^^Gmtm  ifF  ^au-otqimj 

tbil,  .in  the  ttany^artielea  of  wnvetien^  mtfc  whiob 

h»a|wrtaMnt8ara  ftuttiiABd^*>«4p  ^the  wye»tiitnirfgkM<| 

liM  adutto  tiM  liglii  of  J«f  iiito<liiehiibiCati(6n)---4a'4ta 

fira  tlntiNMni  a0d<mDderg^i«^c(ttftflfldife,*^nthea»^ 

tifieU  ligbta  bf-wliiok^is'dftysi  are  ilengflhewed  'bufy^ 

iidiaidM  hdppy  diatM^terf  fot  oU^  9gt,  by^  wMmai 

^iihyaewicgrw  asi%  m  it:«aM^givei^ttif  the^  bihid,  «aA 

onr^feait  of -ttgefiihieas  may  Jbe  •sMd'tO'  fce  pi^tongedy-^ 

lie  soBt  see  oaote^  abandaiit  cenfee^  Ibr  <^taa})irations  jtf 

'^^oAig  giBUtudeto^'the wondevful' Beiiig^  whose  gra* 

<ws  Jbowiy  «gami'  th0  fteiiltMithftt  pRMloead'  tiM# 

Wwoaeof  iogemiity/? 

Where  those-fniitsi  of  iateUect^  opiftbouivof  iiigeiim; 
tyviU  ^nd^  itiia  iiBfiombl^  fee  ue  tousey  :^-*-Wflhitt- thesii 
&»-;een,.iire.be«r&  bad'  eane^idea-g^ventiB^  what  may 
be.4ffiBted.by.meaiw  ofiltbaiJ^wie^r  «be  aaeaBh^ 
power  of  9team;  and  if  milized  natiooe  centiiiue*  to 
liierinihaniMiyy.anii  tff «ultipvtoleitbe  aiie^f  peacd'a  few 
y*ttK;laiiger^  muab«  ver3r  mueb^  maybe  dkyae  in  the 
piigrese  of  diseotiery,  'mMt.4  «»kiiiderable  advaaee  e& 
^*M^  ift.  the-aiiciil^  bet  stR«e  marobiof  the  buman  taiiid% 
It  was  but  latety^  that  I  leamed,  that  an  emmenl 
BUthematickin  in  the  north,  ie  at  the  present  moment 
^K'uagouta.pMeiit,  for  improTtng  th^  useful  iustro^ 
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dakne  Cdliege^  CaaAiirfge,  for  Mme  tery  inpoirt^t  im- 
pDOvemeaCS)  in  ths  ooBstniolmi  JHMl:jqipiBaiu»0f  the 

of  those  numerous  discoveries  that  are  daily  oomiog  into 
notice,  under  the  mild  sway  and  fostering  care  of  our 
beloved  monarch ;  and  which  pliunl^  evince,  that  the  in- 
ventive ea^i^^  of  our  iaoMi^ryjoen  an?  fiur  from  beiQg 
Mde&pz  fmcAft  fawt  jiiifaliriicd  iiiiiiiberxif  the  Philos^ 
|4iical  Journal)  above-  alluded  to,  contains  a  list  of  iM» 
less  than  ihirty^seven  patents,  sealed  In  England  in  flie 
short  spacer  from  Octol^r  ^  tQ  Novemb^  )^7tl^ 
«e  the  year  that  lias  JMt  domAy^'msmi.  lof  imtHgf  p^ 
tentBgnnted'iirSecyiluid,  from- the  5th  September  ta 
the  same  day  in  November  last  I  / 

This,  is  truly  astonishing  indeed ! — egpeciaUy  when  }t 
h<mmsidffpedf  .ihat  the: fr«ifti4if  gaaiosiice  notindigBi^ 
flour  teour  tiafive  isie,  orto  any  particular  idinie^ 
ahhough  they  can  only  be  expected  to  thrive,  and  com6 
to  maturity,  under  the  fostering  and  protecting  care  of 
goo4  g^Mreriun^nt. 

£vea  nowy  while  in  the  MnA  of  peepansg  these  papers 
for  the  press^  a  publication  has  come  into  my  hand, 
from  which  I  learn,  that  one  oF  our  trans«atlantic  breth^ 
Eeii»  is  in  a  fair  way  to  come  in  for  his  share  of  tb^ 
profits,  aa  weU  as-  the  hoaeun  of  modern'  invention,  in 
consequence  of  a  very  important  discovery  he  has  made  t 
and  I  am  sure  that  there  is  not  one  of  my  readers,  but 
will  wish  him  every  manner  of  success.* 

•  <•  Dr  BirlMidir  ia  Mknfing  « l«0u«^  Uutlf  pa  tlie  g^norsl  pi^ 
dples  of  mcdisnical  science,  took  a  review  of  the  earlieet  rude  speci« 
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iMfe^aocuimilitcd,  and  are  (hufy  araintiklkii^  !&Mi  ail 
the  legiaiis  of  the  mrld  f  JU^m,  therefoNt^  step  ui» 
aodtaU  .    . 

A  PEEP  INTO  THE  XDINllTBOH  MUSEUIT. 

It  by  indeedi  all  that  oup  time  and  our  fimits  will 
permit  us  to  do ;  but,  short  as  our  stay  must  necessa- 
rily be,  and  cursory  the  view,  we  must,  in  consequence, 
take  of  the  contents  of  this  wonderful  place,  I  have  no 
doubt,  that  those  of  my  readers  who  are  pleased  to  ac- 
company me  in  the  visit,  will,  in  the  end,  find  it  to  have 
been  an  excellent  preparatory  step,  and  a  further  in- 
ducement to  the  study  of  nature. 

mx   TKSTIBiai  AND  IMWJtn  APAllTMKIfT. 

TJpon  entering  the  vestibule  of  the  lower  apartment^ 
the  eje  of  the  stranger  or  casual  visitor,  wHI  be  natur- 
ally directed  to'  the  dog  Fidelity,  inside  the  door ;  for 
w>  I  will  allow  my  youthful  followers,  to  designate  that 
Kvely  representation  of  watchful  vigilance,  that  appears 
sever  to  have  once  quitted  his  post,  and  whose  eye-Iids 
bave  never  closed,  so  long  as  I  have  known  the  museum. 

On  advancing  a  little,  however,  into  that  portion  of 
the  apartment,  new  objects  of  greater  interest  excite 
tlje  atlention, — and,  in  the  farther  end,  we  are  forcibly 
•tlracted  to  that  spot,  where  stretched  in  her  glazed 
<^o,  lie  the  stiffened  remains  of  what  was  once,  no 
doubt,  a  lively  and  active  Egyptian  lady  ;  now,  as  I 
«id  before,  a  partly  decayed  mummy  ! — ^for  the  air,  we 
^»  has  been  at  work,  and  had  it  not  been  for  the  wise 
precaution  taken  in  glazing  up  the  case,  it  is  probable, 
that  by  this  time,  notwithstanding  its  covering  of  many 
^oldft,  the  whole  frame  would  have  been  crumbled  into 
dust 
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:  WiMChar  ikM^lodjc  cv«i!  Walked  im  tUeiWtelft  of  7%^ 
b»<ir  Afe^iMp&w^^tfrlpBthec ^he  ^ver  held  ^titiuakm  in 
Pharoah'8  household,—- or  was  among  the  maideds  thai 
accompanied,  hts^daughter  to  the  baiiks:of  the  Nile,  at 
the  time  she  found  JVfoses  amoog  the  flags,  we  are  sot 
informed ;-  but  one  .thing  is  certain,  that  this  precious, 
relic,  bears  evident  maxks  of  high  antiquity^  and^  as 
fiiuch,  must  be  regarded,,  as  an  evidence  of  the  wonder- 
fully enduring  effects. of  that  curious  process^  by  which 
the  ancient  Egyptians  pjc^serv^d  their  d^  for  such  a 
length  of  time. 

Not  half  so  enduring,  however,  this  Egyptian  process, 
as  that  more  simple  one  adopted  by  nature,  in  the  pre- 
servation of  those  still  more,  wonderful  rcFics  that  we 
imd  here,  in  our  immediate  neighbourhood, — ^these 
Fossil  remains  of  the  Airthy  Whale ;  aqd  that  still  more 
splendid  memorial  of  times  that  are  passed  away,  tlie 
Possil  Elk  of  ilie  Isle  ofMan^  which  we  see  standing 
in  tlie  farther  end  of  the  room;  apd  whose  stately  form, 
looking  at  this  distance  almost  as  fresh  as  when  newly 
Btript  of  its  flesh,  yonder  geologist  is  so  busy  in  con* 
tcmplating: — the  former  a  monument  of  tome  striking 
revolution  that  has  taken  place  in  (he  estuary  of  the 
l^orth ; — th^  latter,  of  generations,  or  of  a  species  of  ani- 
mals, that,  to  all  appearance,  have  passed  away. 

In  the  instance  of  the  Egyptian  lady,  we  find,  that 

-notwithstanding  all  the  care   and  attention  that   had 

been  originally  taken,  and  all  the  expense  bestowed,  in 

order  to  preserve  her,  it  has  been  found  necessary  to 

take  an  additional  precaution,  in  order  to  e^cclude  the 

Kternal  air,  which  had  already  begun  to  make  inroads 

I  her  form;  but  in  order  to  protect  these  interesting 
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relies,  preser^ied  by  nature^s  more  ironderful  prooeBs,  no 
raeh  precaation  has  b^en  fauad  necessary-^^e  boMs 
hftVe  actually  become  more  liaidened,  and,  consequent* 
fyj  oiqpnsiiBpenshAble  than  when  in  their  ori^ml  form  I 
'  la  casting  our  eyes  forward  into  that  apartnpieBt, 
mare  ptrticiilarly  set  apart  for  the  accommodation  of 
the  huge  and  gigantic  specimens  of  Creative  Wisdomt 
how  quickly  are  they  arrested  by  the  two  stately  Came- 
kpardiy  or  the  male  and  female  Giraffe,  which  aseindw 
seen  rearing  their  towering  heads  above  their  bulky  and 
unwieldy  fellows.  Beside  these  lofty  and  towering 
animals,  the  Elephant^  the  largest  .quadruped  in  cigM>> 
lion,  which  is  seen  standing  on  one  side,  with  the 
Waku$  and  RJmuxeros^  and  other  animals  of  the.  buU 
kj  kind,  seem  to  nnk  in  the  ficale  of  magnitude,  and 
to  belong  to  a  more  diminutive  class.  w 

*  But  what  a  wondtx)us,  a  motley,  an  incongruoas  a^ 
^em'bly— do  w«  here  findmiKed  together,  as  we  advance 
andtakeour  stand  among  them.  Here,  are  collected 
tinder  one  roof j  I  Was  going  to  say;  nay,  under  the 
1^  of  a  single  aparUnent,  the  Polar  Bear  and  Wcdmt . 
of  the  nortl^^-the  striped  Zehrck^  andwonderfuily  form- 
ed K'anguroo  of'  the  soutl>^the  Elephant^  the  RJtinor 
(^Wi  and  a  ^beautiful  skeleton  of  the  Camel  of  the 
«ut,— 4he  Musk  Ox^  from  the  northern  parts  of  the 
>e«tcftn*wi>rldi  while,  the  '£jo^of  the  Desert,  regains  at 
^gej  and  the*,;/&ifr-2(£>nt4c2v#S&c^>  stands  unpnolested,. 
—Here  also  ate  to  be  seen,  harxppnizing  together,  the 
Tapir  qflndiaf  with  its  ^i^-pointed  snout,  and  that 
Km«>kidble  animal  the  Gtm,,  which  emibodies  in  its 
structure,  a  head  peculiar  to  itse)f,  but  adorned  with 
the  horns  of  the. buffalo,  the  bqdy  and  tail  of  a  horse. 
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and  the  %s  and  feet  of  an  antefope!  irbile  the  akfile. 
ton>-head  of  the  Hippnpaiamii^  is  made  to  uoMd  befoR 
us  itseaormous  jaws  ;--and  die  Dugong^  that  amgalar 
inhabitant  of  the  watery  eienent^  wlneh  perhaps  has 
becD  the  xneaas  of  giving  rise  to  many  of  those  stcange 
tal»  we  hear  about  the  mermaid,  has  its  place. assigned 
in  its  immediate  neighbourhood. 
-  Here,  are  also  to  be  found,  a  most  beautiful  ^Mcimen 
of  the  gMndar  Madrepore^  from  the  eastern  soaa  a 
highly  iniere9ting  Babtfionkm  rdky  being  in  a  most 
exceUent  state  of  preservation  ;-Hmd  scattered  abostt  ia 
ibis  vast  apartment,  in  any  of  the  lurking  holes  into 
^ioh  they  can  find  access,  are  a  number  of  those  un^ 
couth  looking  figures  -^  those  hideousJy  formed^  or 
father  deformed,  /dob,  which  I  have  already  so  largely 
dwelt  upon ;  and  whose  presence  here,m]ghi  have  bee$ 
"ireli  diq)ensed  with,  had  it  not,  perhaps^  been,  to  de- 
iBonstrate  by  the  contrast,  when  pla^  beside  these 
"wonderful  eontrivances>of  iofinile  wisdom,  how  far  th^ 
Inind  of  man  may  be  debased  and  led  Ittidf  by  the  ii^ 
4uence  of  superstition,  when  lie  allows  himself  to  be  eo- 
islaved  by  such  delusions  ;-"a]id  reads  not,  as  he  ought 
to  do,  for  himsdf,  the  sublime  pages  written  for  hM  iur 
atruction  by  the  God  of  Nature  ;*— nor  negardeth  aiight 
the  w<M*kof  his  hands. 

In  the  upper  part  of  this  apartment,  there  is  now 
set  out,  and  displayed  on  a  table,  'what  may  be  consi- 
dered an  excellent  treat  to  the  Geologist,  a  choice  and 
well-arranged  assortment  of  spedmens  of  MounUrin 
Rodcs;  from  the  most  hard  and  durable  species  of 
granite,  down  to  grains  of  the  finest  sand,— -from  the 
vnost  compact  Basalt  and  indurated  Whin^one^  to  the 
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{)on>u9  Pamioe  that  floats  trpon  the  tMe,  and  the  stiil 
lighter  Volcanic  Athes,  tjiat  fioat  in  the  air : — such,  it 
toay  be,  as  played  the  part  of  the  destroying  Angel,  at 
the  last  grand  exhibition  that  was  represented  on  the 
boaids  of  the  theatre  of  that  ill-fated  city,  which  a<> 
mong  the  wonders  of  the  present  era,  is  now  seen,  at 
tht  distance  of  little  more  than  10  miles  from  Naple?, 
snud  hills  planted  with  vineyards,  emerging  from  the 
grave  of  its  former  oblivion,  and  throwing  off,  with  the 
aid  of  man,  that  shroud  of  ashes,  with  which  it  has 
been  covered  for  more  than  seventeen  centuries*! 

Yes:  have  any  of  my  readers  been  reading  in  some 
of  the  journals  erf  the  day,  of  the  excavations  now  go-* 
ingon  lunong  the  subterranean  ruins  of  Pomprfi— of 
the  streets  laid  open  to  the  Kght  of  day,  after  being 
buried  for  nearly  eighteen  hundred  years— -of  the  littfe 
booths  and  shops,  of  antiquated  shape,  that  lined  their 
nde8,-Hmd  the  tesselated  pavement  of  compact  lava, 
which  shewed  that  it  was  not  the  first  of  volcanic  erop* 
tions  that  occamoned  diia  awful  catastrophe''— of  ihoste 
rich  and  adorned  mansions,  whose  empty  apartments, 
and  silent  halls,  and  solitary  stair-cases,  have  stillieflt 
enough  behind,  to  shew  that  they  constituted  the  abodes 
of  the  grea6-M>f  tliose  cellars,  that  seem  to  have  en- 
tombed the  groups  of  the  inhabitants,  who  had  sought 
for  safety  by  taking  shelter  in  them, — and  of  those  nu- 
merous skeletons,  that,  by  the  attitudes  in  which  they 
vere  foiwd  in  the  istreets^  seemed  also  to  have  been  seQ- 
nble  of,  and  were  flying  from  tlie  danger  that  threaten- 
^  them ;  though,  from  the  same  data,  it  would  appear, 
^t  thdr  fate  was  at  last  both  sudden  and  complete : 
for  some  of  the  poor  wretches  seem  to.  have  been  arrest-^ 
2 
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latoie,  that  thk,  like  a  number  of  the  other  laiger  aoi* 
nais,  is  oomparatirely  harmless ;  for  the  Boa  tribe,  we 
»re  told,  are  destitute  of  venoin,  and  never  attack  bul 
through  necessity,  or  when  the  calk  of  nature  prompt. 

THK  aftVAT  CSmrmAL  ftOOM. 

Sut  what  a  terrific  assemblage  of  the  rapacious  order 
jf  volatUes^  stand  ready  to  receive  us,  as  we  open  the 
door,  and  enter  this  magnificent  apartment ! 

Surely  it  cannot  be  from  a  sense  of  the  contiguity  of 
the  Boa  in  the  stair-case,  that  the  Serpent  Eater  ap^ 
pears,  in  the  character  of  a  tall  sentinel,  inside  the  door 
to  which  it  leads.  But  here,  certainly,  the  Serpent 
Hater  does  stand,  with  his  numerous  attendants  of  the 
eagle  and  the  vulture  tribes,  ae  if  intent  to  dispute  the 
passage,  and  keep  back  intruders  from  this  grand  re^ 
view. 

This  end  of  the  apartment,  may  indeed  be  styled  th^- 
habitation  of  the  birds  of  prey ;— for,  with  the  excep- 
tion of  the^ra^  DeHrajfing  Eagkt  which  has  its  plaee 
assigned  it  a  few  paces  widiin  the  body  of  the  apartment^ 
and  a.  most  numerous  triun  of  Owls^that  are  perched  in 
its  immediate  vicinity  i.  we  have  here  assembled  repre* 
sentatives  of^  I  may  say,,  the  whole  predacious  race  of 
this  order  of  creation.     From  the  ffreat  Sea  Eagle^ 
Tvith  his  expanded  wings,r^— and  the  blood-svcking  Vul^ 
turcy  with  his  naked  neck, — and  the  Serpent  Eater,  al- 
ready mentioned,  whose  curious  conformation  is  some-« 
what  between  the  eagle  and  the  crane,— down  through 
all  the  gradations  oijakons  and  of  hawks — of  kites 
and  of  buzzards. 

Why  the  most  frightful  of  the  whole  species,  the 
ffreat  destroying  Eagle,  as  above,  has  not  been  ad» 
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mitted  iDto  this  august  assembly,  I  know,  not,  uoless  k 
•has  been  for  waftt  of  room,  or  to  show  the  nature  of 
this  solitary  bird,:  that  he  has  thus  been,  as  it  were^ 
made  a  companion  to  that  numerous  tribe  of  owls,  that 
sit  perched  in  his  immediate  neigbbourhood.  Be  the 
jcause,  however,  what  it  may,  ve  have  to  advance  a 
few  paces  within  the  body  of  the  apartment  itself^  be- 
fore we  have  a  view  of  this  noble  looking^  but  tremen- 
dous, frightful,  monarch  of  birds  ; — sitting  enthroned 
in  proud  majesty, — as  if  conscious  of  the  rank  assigned 
him.  among  the  feathery  creation— -of  the  greatness  of 
nis  strength,  as  manifested  by  those  legs  of  prodigious 
thickness— of  the  power  of  his  claws,  of  dreadful  di« 
mensions^ — and  of  the  destructive  force  of  his  terri- 
fie  bill^  of  almost  rectangular  bend  at  the  point ! 

But  what  strange  looking  creatures,  are  this  last  class 
,of  predacious  volatiles,  the.Owh^  which  now  sit  perched 
in  array  before  us,  from  the  Great  Homed,  or  Eagle 
Owl,  of  a  size  fittle  inferior,  to  some  of  those  noble 
looking  creatures,  from  which  he  derives  part  of  his 
name,  down  to  the  little  single-feathered  Horned  Owl^ 
of  a  ssize  not  much  larger  than  a  black-bird,— and  from 
^he  Howlet,  and  Screech  Owl  with  his  elegant  plumage, 
to  the  little  Brown  Owl,  with  his  orange-coloured  bill. 

There  is,  indeed,  something  so  peculiiarly  solemn  and 
grave,  in  the  appearance  of  these  creatures,  as  they  now 
stt  in  full  assembly  before  us,  that,  notwithstanding  they 
&re  so  well  known  as  nocturnal  depredators,  we  can 
scarcely  be  surprised  that  the  Athenians  of  old,  regard- 
ed the  owls  with  a  sort  of  veneration. 

Next,  in  order,  come  some  fine  specimens  of  the  order 
of  jPref,— among  which,  we  particularly  distinguish, 
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the  noi^y  Tooean  of  &>uth  America ;  ioma  beautifal 
variettes  of  the  Parrot  and  Macaw  £ribe;  and  other 
Brazilian  birds  of  truly  •  resplendent  plumage.  The 
Bfxmxed  Pigeon^  with  his  golden-tipped  wing%— 
the  Argtii  PheoMni^  with  hit  piumage  of  many  eyes,*^ 
the  Peacock,  and  the  Pheasant,— «nd  the  Guinea  Hen, 
and  the  Grouse  and  the  Partridge : — the  Quail, — and 
that  natural  ventriloquist,  the  Trumpeter — now  serer- 
ally  make  part  of  the  procession :— ^nd  then,  after  we 
turn  to  go  round,  to  the  other  side  of  the  apartment 
comes  a  long  train  of  Waders  and  Smmmers,  among 
the  former  of  which,  we  may  reckon  the  Heron  and  the 
Crane,— «the  Stork  and  the  Bittern, — the  Spoon-bill  and 
the  Wobd*cock,-^the  Water-hen  and  the  Grebe  ;-^iid, 
amcmg  the  latter,  the  Pelican  and  the  Alb(Btros,«-die 
»Cdl^oi^nt  and  the  Gahn<e;t,-^he  Penguin  and  the  Puf- 
fin i — not  to  mention  a  aamber  of  others  of  this  des6rip>^ 
tion,  with,  which  we  are  more  familiarly  acquainted : 
while  the  pcMrtly  Cassowary  and  the  Emu  in  the  one 
end  (xf  the  room,— «nd  Scarkt  Ibis^  d  yermillion  hue;-^ 
and  the  beautiful  Flamingo^  which,  when  seated  in  iu 
nesty  appears  like  a  flame  risiioig  out  of  the  marshy— -atxi 
the  snow-white  young  Solan  Goose,  with  its  sofl  downy 
covering,  as  we  come  down  tlie  western  side  of  the 
room,— and  the  beautiful  selected  spedmen  of  rock- 
crystal, — and  the  elegant  display  of  coral, — and  the  cu- 
rious lace-tree  of  Otaheite,  which  we,  also,  all  see  as  we 
pass,  have  each  of  them  their  separate  attractions. 

VUI  UTTLX  APlftTMXNT,  IK  TBK  SOUTH  WEST  COAKEB* 

But  let  US  not  forget  that  cabinet  of  curiosities,  as  w^ 
inay  emphatically  style' that  little  apartment  in  the  cor- 
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ner^  on  our  waj:to  tlw  lecture  room,  where  the  Dolphin 
and  the  Flying  Fish  are  seen  peaceably  harmomzin^-^ 
and  the  Dragonet  and  the  Wolf  Fi^b, — and  the  Snake 
JEd  and  tbe  Sucking  Fish» — and  a  number  of  othen, 
^  Nature's  rare  or  more  curioua  productions^  are  col- 
iected  together  into  so  small  a  space  ;  where,  my  youth* 
Jul  followers  may  be  introducad  to  the  African  Chiia> 
■paazee,  or  little  WiBi  Man  qf  the  Wood9  ;-*-«nd  where 
ibe  curiosity  of  those  of  more  advanced  years,  may  be 
jipratified  with  a  sight  of,  that  strange  anomaly  of  crea> 
tion,  the  Dude4nUed  Quadruped,  or  Platypus  of  New 
Holland,  which,  for  some  time  after  it  first  made  k» 
Appearance  in  Engkmd^  puzzled  naturalists  so  much  to 
^oeount  f<Mr  its  strange  aonfomnatioD^as  made  then  dup 
VwJA  whether  some  artifice  bad  not  been  made  uae  of 
in  its  oonstiuction  v  ao  exactly  does  the  snout  (^  it  se 
may  becaUed,)  of  this  wonderful  qiuidvuped,  resemble 
tbe  bill  of  a  duck.  I  have,  however,  recently,  had  one 
§£  these  specimens  of  cteative  skill  ia  my  hands,  and  an 
opportunity  afforded  me  to  esamine  it  al  leisure^  and 
I  can  vouch  from  experienoe,  that  there  ha»  been  na 
artifice  empioyed  .bul  tlMt  of  naiure,*-no  device,,  but 
thai  made  use  of  by  the  Divine  workman* 

From  its  webbed  feet,  the  shape  of  its  snout  or  bill, 
and  tbe  fiat  form  of  its  tail,  there  can  be  no  doubt  that 
it  is  an  amphibious  animal,  partaking,  nxist  probaUy, 
ia  some  degree,  of  the  habits  of  the  duck  and  the  bes* 
ver.  It  is,  at  all  events^  a  p^fect  formation  of  its  kind, 
and,  as  well  as  many  others  of  those  singular  produc- 
tions, which  so  peculiarly  distinguish  the  country  fijom 
whence  it  came,  must  be  regarded  as  one  of  that  infi- 
nite series,^that  endless  variety,  that  is  so  observable 
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in  \he  works  of  JJtm,  irho  is  wonderful  in  oounsel,  and 
•xcdiebt  in  working.  *  .•  :     > 

'  But  these,  sinking  and  welLworth  the  seeing  as  they 
are,  are  not  the  onlj  curiosities  to  be  seen  in  this  nob^ 
part  of  the  buikling.  The  spectator  having  now,  it 
may  be  suppcteed,  coai'jdeted  lufttfirst'  round,  and  arrir*. 
ed  again  at  the  apartment  of  the  eagles  and  the  vul- 
tures, has  only  once  more  to  direct  his  eyes  to  the  nu^ 
nificent  seene  he  itas  ji»it  quitted^  to  observe^  if  it  were 
po^Ue  that  the  cireunastanoe  should  have  escaped  hidi 
so  long,  jthat  the  Ikm^  the  nwst  majestic ;  and  the  iigery 
ooe  of  the  niost  beautiiiilof  the  order  of  quadrupeds^ 
and  the  Crocodile  6{  the  .Ganges,  which  is  seen  peeph^ 
out  from  under  its  cOver»  as  if  afraid  to  face  these  nMe^ 
kxddng  aniinlils,  are  not: the  only. iq[>pendage8  oa  thb 
ioor  of  this  superb  apartment  ;r^that  it  is  set  out  with 
^nxen  .ia6toy?-*and  with  wbata'sumptuoufr-^what  a 
iuxuric^sfeast-^re  thoe  served  up  to  the  naturalist*! 
WeJuive  already  been  gratified  in  the  lower  apartment, 
with  a  most  excellent  display  of  the  various  spedineaB 
of  mountttri  rocks:;  but  bere^  the  richesbf  the  Mineral 
Uogdom,  seem*  to  -be,  at  one  view,  laid  open  l)efore 
us-4dl  set  out  in  the  most  beautiful  Qider-*all  served 
up  in  the  most  gorgeous  array ! 

*  ItiS|  indeed,  a  hewitching.scene  ;-*and  taken  in  con- 
junction with  the  feathery  beauties  that  line  its  walls, 
And  the  gilded,  galleries,  that  .branoh  out  from  above-o- 
gives die  place  an  air.  of  one  of  those  fairy  temples, 
with  which  the  nurses  of  the  olden  times  were  wont- to 
UQQsetlieir, charges  in  their  infancy.  I  cannot  take 
it  upon  me  to  say,  that  this  is  the  grandest  collec- 
tion in  Europe ;  but  I  think,  that  I  have  heard  it  a<^ 
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Terred  from  good  aiithoritj,  that  it  »  one  of  the  rich- 
est; and  I  can  boldly  affirm,  that  before  seeing  this 
^and  display,  I  could  scarcely  have  supposed  that 
there  was  such  variety— auch  variegated  beauty — such 
elegance  and  richness — and  difference  of  colour^  of  tint 
and  hue,  in  all  the  mineral  kingdom  together,  i»  is 
liere  concentrated  iqxm  the  tables  of  this  single  apart* 
jnent ! 

Here^  in  one  part  of  the  room,  is  to  be  seen,  grains 
of  Pbstina  and  of  CMSi-— and  pieees  of  Silver  and  of 
native  Coppery — and  Om  and  Ochres^ — and  Pyrites 
and  Owides^ — and  Glances  and  Blendes^ — and  every 
other  form,  or  modification,  or  combination,  in  which 
/roil' and  others  of  the  mocewiffidJiietal*^  ave  dog  out 
from  the  bowels  of  the  earth ;  among  which  the  sparry 
and  apccuhur  Iron  Ores,  and  the  btantifiil  green  mri^ 
«hite  of  Copper,  shew  themselves  off  in  a  very  coaspi- 
cQoiis  manner,  by  their  glittering  aspect  and  ivspfen- 
.dent  ocdourr  There,  in  another,  the  Diamond  is  seen, 
in  the  rough  form  in  which  it  is  taken  from  the  mine» 
as  well  as  in  its  polished  state,  carefully  shut  up  in  its 
crystal  tube  of  safety,  with  its  long  tr»n  of  iMilliant 
.attendants  of  the  order  of  gems,  from  the  Jttift^and 
the  TopaZy  and  the  Emerald  and  the  Sapphire^  and 
others  of  the  most  oostly  description,  down  to  that  beau- 
tiful variety  of  Hock  Crystal,  the  Cairngorum  of  our 
native  mountains,  whicl^  in  this  place,  is  made,  from 
its  exquisite  polish,  if  not  to  outshine,  at  least  to  vie 
in  splendour  with  the  diamond  itself;  while  scattered 
•over  the  room,'  in  various,  directions,  are  to  be  seen  in 
•almost  endless  variety,  a  vast  accumulation  of  semi- 
transparent  andtransiu^nt  stones, — and.  stonea  semi- 
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■jig  ^^jcentaadiyaque^    and  AwgliBg  orgi,  ■  iidgli>> 

^p      fip«riy-"«od  qMrkliog  crytult,    mad  boiiitiruUy 

'^m     g  ^pak ;  8o  that  the  eaMial  specUtor  ucomplctely 

iH^     lered,  and  Ae  eoDnmsMur  bimtelf  almost  paxiled 

jV      ide^  to  which  chisi  aoine  of  them  reqwctavdj  be 

:M    '^  and  no  wonder,  when  the  highly-polished  speci- 

jfl       af  the  Pliimb^Maddii^  Stone,  which  is  hefe  exhih. 

,  M        is  made  to  mal  the  Jasper  in  beautj ;  and  so 

J       lifuilj  VBiiegaled  are  the  bright  shining  surfaces 

J       ime  of  oor  ScoMih  MaMei,  that  thejr  seem  to 

7      "ir  into  the  shade  even  the  <rrMi  Aniique  of  the 

I      '  WIS  J*— and  what  e  rarie^  of  these  h^lj-polisbed 

'     -  jtanoes,  and  of  the  more  common  kinds  of  Lime* 

'  le^  are  here  presented— «nd  of  Agates  and  of  Jas^ 

ar-«nd  of  Cfaalcedonjs   and  of  Pebbles;— And 

'nft  fine  spedmens  of  the  Lydian  stone,  used  by  the 

cieitfa  as  a  touch^stone^  in  cnder  to  ascertain  the  pur* 

"  /  of  the  precious  metals^- of  the  Cinnamon-stone, 

'^om  the  iriand  of  Ceykm— of  the  Lapis  Lazuli,  or 

[,^siire-atone— of  the  I^brador  Felqpar-^of  the  Moon- 

.itone  or  Adularia, — and  of  the  Float-stone,  and  Moun« 

.^^tain  Cork,    and  other  stones,  possessing  the  most  sur* 

^  prii^iig  pvc^ierticsyorof  the  most  unaccountable  origin ; 

^  nmcog  the  former  of  which,  we  may  reckon,  the  won* 

,;  derfkd  AAedoSy  from  which  the  ancients  wove  their  in- 

c<Hnbii6tiUe  cloth,  which  is  here  eadubited  in  all  the  dif- 

.  ferefnt  stages  of  the  process  of  the  manufacture ;  from 

the  mineral  state  in  which  it  is  dug  from  the  earth,  to 

,  the  flaxen  state  in  which  it  is  reduced  into  filaments-^ 

.   and  from  thence  to  the  most  perfect  specimen  of  that 

cloth  itself,  which  requires  only  to  be  thrown  into  the 

fire,  to  be  cleansed  from  its  impurities ! — and. 
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•  The  siitt  more  toonderful  Magnet^  from  the  uses  to 
which  it  has  been  made  subservient  in  more  modem 
times,  and  which  is  here  to  be  seen  in  Che  plain,  un- 
attractive, and  unadorned  state,  in  which  it  has  been 
tdken  from  the  mine ! — and,  as  a  specimen  of  the  latter, 

'  The,  stUlmorewonderfidy  stUl,  Meieoric  Stone,  whose 
orrgin  so  completely  baffles  the  conjectures  of  the  en- 
lightened philosophy  of  the  present  day;^— ^at  is  here 
to  be  seen,  exactly  in  the  state,  in  respect  to  the  ingre* 
dients  it  is  composed  of,  in  which  it  fetl  from  the 
atmosphere !  Perhaps,  here,  some  one  of  my  reiiders, 
may  shake  his  head ;  as  if,-  in  determined  ineredulity 
at  the  assertion, — but  I  can  venture  to  affirm,  that  un- 
less he  be  possessed  of  a  most  undue  share  of  incredu- 
lity indeed,  he  will  do  so  no  longer,  by  the  time  we  shall 
have  done  with  the  subject,  when  I  come  to  resume  it 
again,  at  the  place  these  substances  shall  be  found  to 
occupy  in  the  order  of  nature.  In  the  meantime,  to 
excite  his  astonishment,  I  shall  just. take  the  liberty  to 
mention,  that  some  of  these  extraordinary  masses,  which 
naturalists  have  concluded  to  have  fallen  from  the  at- 
mosphere, have  been  ascertained  to  weigh  HyOOO^ 
30,000,  and  even  40,000  pounds,*— ^nd  that,  so  far 
from  having  occasion  to  look  back  to  an  age  of  prodi- 
gies, or  to  days  of  ignorance  and  superstition,  for  the 
records  of  such  hitherto  unsatisfactory-explained  occur- 
rences, we  have,  I  should  suppose  from  the  very  re« 
spectable  Journal  in  which  it  has  been  noticed,  a  pretty 
well-authenticated  account,  of  the  arrival  of  one  of  these 
mysterious  visitors  within  the  last  twelvemonth,  at  Nan- 
jemoy,  Maryland,  where,  a  meteoric  stone,  weighing  16 
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pounds  7  ounces  is  recorded,  to  have  fallen  from  the 
air,  cm  the  10th  of  February  1825.* 

But  we  now  come  to  a  treat  of  a  different  description. 

The  numerous  subjects  of  the  mineral  kingdom,  that  we 

have  been  just  considering,  may  be  said  to  have  been  con« 

fined  to  the  other  atd?,— but  what  a  sumptuous  and  well* 

arranged  assortment  of  curious  Fos^ls  and  beauteous 

Shells  does  the  cttUre  table  display  1    If,  on  the  one 

down«>8tairs,  we  had  a  cold  ccdiation,  or  something  to 

whet  our  appetite,  served  up  ;-^If,  from  the  contents  of 

the  other  «ix  tables  in  the  present  apartment,  we  have 

been  ^enabled  to  partake  of  a  most  luxurious  feast,--* 

here,  on  the  seventh,  comes  the  dessert  i — and  what  a  vo» 

luptuous  treat  does  it  hokl  out  to  the  conchologist,  who 

may,  on  this  spot,  regale  himself  to  his  hearths  content, 

without  being  exposed  to  the  piercing  sea-breeze,  or  the 

spray  of  the  ocean,  with  a  sight  cf  Fossils  and  Sbells| — 

if  not  of  every  order,  and  genera,  and  species,  for  that 

were  impos^ble  in  so  small  a  compass  ;*yet  constituting 

a  most  splendid  display : — in  which  are  Multi valves, 

or  shelb  of  many  parts,— •  Bivalves,  or  shells  of  two 

parts, — and  Univalves,  as  naturalists  call  them,  or  shells 

of  one  part,— far  beyond  my  power  of  enumerating  at 

present ;  and,  in  the  appearance  of  many  of  them,  we 

are  at  a  loss  which  most  to  admire,— the  richness  and 


*  See  Edinbui^gh  Fbiloiophicftl  Journal,  No.  27,  January  1826, — 
v^ich  adds :  '<  It  was  taken  from  the  ground,  about  half  an  hour  after 
Its  fall,  was  senably  warn,  and  had  a  sulphurous  suieli.  It  had  a 
hard  Titreous  surfare ;  its  interior  was  earthy,  and  of  a  light  slate  co. 
"^nr ;  and  contained  numerous  hard,  brown  globules  of  tarious  »ize«, 
together  with  small  portions  of  iron  pyrites." 
F 
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splendour  of  their  coloars,-— the  exquisite  polish  of  that 
beautiful  enamel  with  which  >they  are  coveted,— or  the 
strange  and  wonderful  conformation  exhibited  in  their 
structure  ;->-and  then,  what  an  amazing  variety  in  their 
several  shapes  and  contours^ — and  how  admirably  &ted 
the  constructidn  of  each  for  the  accommodation  of  its 
respective  inhalntant, —  from  the  boat-shaped  shell  of 
the  Argonauta^  or  Taper  Nautilus,  (from  which,  it  is 
supposed,  the  ancient  mariner  derived  fais  first  lesaons 
in  the  art  of  navigation,)  to  that  of  the  tapering  Toredo, 
or  Ship  Worm,  so  destructive  to  our  vessels  in  modem 
times ;  both  of  whidi,  and  many  more,  of  a  description 
equally  curious,  liave,  no  doubt,  a  place  in  this  grand 
display,  although  our  time  does  not  permit  us  to  parti- 
cularize them  at  present. 

TBE  SXDS  APARCMENT. 

I  formerly  alluded  to  the  Moths  and  BieiierfiieSy'^ 
and  what  a  multifarious  collection  of  these  gay  but 
flimsy  beauties,  with  their  numerous  attendants  of 
Beetles  and  Ants^ — and  Wasps  and  £^^«,— and  GrasS' 
hoppet's  and  locustsy^-Sind  Gnats  and  Spiders^ — and 
Lady  Bugs  KnA  Earwigs, — and  Cockroaches  and  Glow- 
WormSy — and  DragoTt-^Flies  and  SiOc-Woi-mSy — and' 
the  numerous  other  buzzing  and  active  subjects  of  the 
insect  kingdom,  did  the  walls  of  this  side  apartment^ 
at  which  we  have  at  last  arrived,  at  one  time  display ; 
— and  now,  that  they  have  been  put  under  cover,  in 
order  to  ensure  their  longer  preservation,—  by  what 
a  variety  of  curious  amphibia,  and  animals  of  the 
Squirrel  and  the  Marmot  tribe, — and  of  the  Ar- 
madillo,  and  of  the  Mole  tribe, — and  of  the  Rat,  and 
the  Dor-Mouse  tribe, — and  Serpents,  and  Tortoises, 
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and  Lizafdft.iiielodiiig  that  vonderful  creature,  about 
which  such  strange  stories  have  beea  told,  the  Chame- 
bony—and  a  fiHe  speciijAeB  of  that  remarkable  animal, 
whose  loss  Sonnini  deplores  in  such  moving  and  affecting 
temu^  the  Angora  Cai^ — have  they  been  succeeded, 
in  one  end  of  the  room, — and  Monkeys,  and  Hedge-, 
ho^  and  Ermines^  with  a  beautiful  variety  of  the  Fl y-v 
ing  Squirne^ — and  Vampyre^  and  Bats,  of  the  most 
monstrous  and  horrid  shapes— in  the  other  ! 

It  was  in  this  room  also,  that  I  was  indulged  with  a 
sight  of  the  predous  relics,  that  were  brought  from  the 
miss  of  Babylon,  by  Sir  Robert  Ker  Pgrter,  and  through 
the  medium  of  bis  sister,  presented  to  the  museum:  Here 
the  sacred  little  case  that  contains  them,  was  unlocked  be- 
fore me;  and  I  shall  never  be  able  to  describe  the  sensa- 
tion&they  excited.  These  relics  consist  of  a  piece  of  sun- 
<lried  brick,  in3cribed  with  the  arrow-headed  characters, 
some  broken  pieces  of  reeds,  and  bits  of  bitumen  and 
cement — Humble  menoorials,  indeed ;  but  they  speak 
volumes !— for  what  else  could  be  looked  for,  or  expect- 
^>  from  the  rains  of  a  place,  so  dbtinctly  marked  out 
m  the  spirit  of  prophecy^  and  since,  so  particularly 
deagnated  in  the  chart  of  time,  as  the  butt  of  the  Al- 
'*s  great  displeasure*-— as  the  peculiar  object  of 


hig 


vengeance 


Are  these,  then,  all  that  remain  of  thee,  once  proud 
«»y?— Is  this  the  "  great  Babylon  that  I  have  built, 
for  the  house  of  the  kingdom,  by  the  might  of  my 
power, and  the  honour  of  my  majesty;'''  but  I  must 
^t  now  indulge  myself  in  such  reflections :  there  are  a 
number  of  things  upstairs,  that  still  demand  our  at- 
tention, and  we  have  already  exceeded  our  limits  too 
2 


y  Google 


52  POPULAR  PHILOSOPHY,  ccap.  a 

much.  I  cannot,  however,  take  leave  of  these  humble 
but  striking  memorials,  without  observing,  that  these 
few  pieces  of  inanimfite  matter,  taken  in  conjunction 
with  those  numerous  living  monuments  of  the  present 
day — ^the  scattered  and  dispersed  sons  of' Israeli — afford 
a  most  incontrovertible  proof  of  the  truth  and  import 
of  that  "  more  sure  word  of  prophecy"  to  which,  both 
Jews  and  Christians  would  do  well  to  take  heecL 

TKS    GALLBRICS. 

.  Proceeding  farther  up  stairs,  we  have  to  pass  tTiose 
winged  ushers,  the  Penguins^  which  are  made  to  stand 
at  every  turning ;  as  if  to  point  out  to  us  that  part  of 
the  building,  which  is  more  particularly  set  apai*t  for 
a  further,  and  that  a  most  beauteous  display,  of  that 
order  of  animated  beings,  to  which,  although  rather  in 
an  imperfect  degree,  these  sable  personages  belong. 

But  what  a  scene  presents  itself  when  we  arrive  at 
the  galleries !  How  different  the  exhibition  here  from 
that  which  we  had  just  quitted  t  Here  no  serpent  comes 
across  our  path ;  no  frightful  bat  ffits  before  us.— No- 
thing is  here  -to  remind  us  of  the  desolate  city,  unless 
the  wild  beasts  in  the  one  end,  and  tlie  8atyi>looking 
creatures  the  monkies,  in  the  other, — while  the  im- 
pression of  what  we  so  lately  witnessed  is  still,  fresh 
upon  our  memory,  serve  to  harrow  up  the  recollection, 
and  to  remind  us  of  that  part  of  the  malediction  pro- 
nounced by  the  prophet  Isaiah ;  ^*  But  wild  beasts  of 
the  desert  shall  lie  there ;  and  satyrs  shall  dance  there."* 
But  these  are  kept  sufficiently  in  the  shade  at  the  ends, 


•  Isaish^  xlii*  2U 
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and  have  nothing  to  do  with  the  side  galleries,  where  all 
seems  to  be  life  imd  gaiety,  calculated  to  diarm  and  de- 
light the  eja 

In  the  under  par^ef  this  snperb  apartment,  we  have 
indeed  some  distinct  and  choice  specimens  of  these 
featUeved  beauties ;  but  here,  particularly  in.the  eastern 
gallery,  we  have  assembled,  or  drawn  together,  as  it 
were,  into  <me  focus,  the  selected  beauties  of  the  most 
beautiful  part  of  animated  creation  !  What  richness  of 
plooaage-— what  elegance  of  attire— what  resplendent 
colours — ^what  golden  tints — ^what  fine  cerulean  hues — do 
some  of  these  display  ! — and  in  what  variety  of  size,  of 
shape,  and  contour,  are  they  made  to  stand  in  array 
before  us ;  or,  as  it  were,  to  pass  in  review  as  we  walk 
along  ^e  lengthened  passf^,  and  gaze,  and  admire, 
and  wonder ;  and  are  lost  in  astonishment  as  we  pass ! 

If,  in  the  specimens  we  before  examined,  our  admir<> 
ation  was  excited,  here  our  imagination  becomes  bewil- 
der^, and  our  senses  are  almost  obliterated,  at  the 
vast  provision  of  elegance  and  finery  that  these  put  on  ; 
from  the  gaudy  peacock  with  his  dazzling  train,-*-and 
the  iHxd  of  paradise  with  its.  two  long  feathers,^— and 
the  jKd-faced  parrot,  witli  his  robe  of  green, — down 
through  all  the  different  degrees  of  size  till  we  arrive 
at  the  little  King  Fisher ;  than  which,  it  is  scarcely  pos- 
sible to  conceive  a  model  of  more  exquisite  beauty, — . 
and  the  still  more  diminutive  Humming-Bird,  which  is 
to  be  seen  here  in  such  beautiful  variety, — and  what  a 
multitudinous  host  of  Wood-Peckers  and  Creepers, — 
and  Buntings,  and  Chatterers, — and  Songsters,  and 
Warblers,  present  themselves,  before  we  arrive  at  the 
south  end  of  the  eastern,«-<^nd  Larks,  and  Robins, 
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and  Swallows,  and  Titmice,  before  we  arrive  at  that 
part  of  the  western  gallery,  where  commences  the  se- 
cond collection  of  Captain  I^arry,  and  what  is  deno- 
minated Horsefield's  coilecdbn^— ^nd  now^  near  the 
north-west  corner,  we  finish  the  survey  of  this  part  of  the 
building  with  a  fine  display  of  India  Birds,-— below 
which,  are  some  specimens  from  New  Holland. 

THE   ATTIC,   OR    VPPXa    RAN6B   OV   ArAKTKBMn. 

Upon  arriving  at  the  uppermost,  or  attic-story,  whieft 
we  shall  do  by  the  north  entry,  after  passing  by  the 
Leopard  and  the  Wolf,  let  us,  in  the  first  place,  not  to 
interrupt  our  subject,  continue  our  perambulations 
along  the  narrow  connecting  part  of  the  building,  in 
front  of  the  eastern  wall, — ^there  we  shall  find  a  further 
display  of  the  beauties  of  the  Volatile  race,  ift  that  ex- 
cellent collection  of  the  larger  kinds  of  British  birds,  col- 
lected by  the  late  lamented  Captain  Falconer  of  Wood- 
cot,  atid  presented  by  his  lady  to  the  Museum.  Before 
seeing  thi^  collection,  to  which  we  have  not,  however, 
time  to  do  justice,  few,  I  dare  say,  of  my  followers, 
could  have  supposed,  that  our  own  islands  produced 
such  avariety  of  tho.«5e  pretty-looking  creatures — ^many  of 
them  almost  vieing  in  elegance,  with  some  of  those  we 
have  already  so  much  admired  of  exotic-origin. 

On  arriving  at,  and  entering  the  little  apartment  at 
the  farther  end,  we  have  a  very  appropriate  addition  to 
our  review  of  the  Birds — ^in  a  most  numerous  and 
sumptuous  display  of  £ggs : — Eggs  of  all  sizes  and  de- 
scriptions, from  that  of  the  Osirkhp  of  gigantic  magni- 
tude, to  the  very  diminutive  one,  of  the  Farus  Can-' 
dolis,  or  Lang-tailed  Titmouse, 

In  a  corner  of  this  apartment,  there  are  also  yet  to 
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be  seen,  some  rare  specimens  of  curious  insects,  among 
which,  the  Sea-Horse  Fly^  as  it  is  named,  is  well  worth 
the  attention  of  the  visitor. 

And  in  the  centre,  stand  three  of  those  wonderful 
models,  which,  having  already  dwelt  so  long  upon,  I 
shall  now  pass  over  without  further  observation. 

In  retracing  our  steps  in  front  of  the  western  wall, 
we  have  placed,  successively,  before  us, — ^first,  a  grand 
display  of  Marine  Vegetable  Productions,.— of  Shells 
and  of  Corals, — and  then  some  curious  and  singularly 
shaped  fishes,  and  other  wonders  of  the  great  deep  ;— 
among  which,  we  may  reckon,  some  of  the  most  fear- 
ful aspect,  phantastic  forms,  and  what  some  would  call 
ugly  shqses; — while,  upon  the  first  table,  as  we  enter 
from  the  south,  there  is  a  fine  display  of  Shell-Fish,  in 
all  that  variety  and  peculiarity  of  form  by  which  they 
are  so  strangely  diversified ; — and  on  the  centre  table, 
Sec^JSggi9f  Sea^Urchim^  Star^Fish^  and  other. curio- 
sities, belonging  to  that  division  of  the  inhabitants  of  the 
watery  element,  are  laid  out  in  great  abundance. 

Sut  such  a  collection  of  Serpents  as  we  now^  in  our 
progress,  arrive  at !— Whoever  could  have  thought,  that 
there  were  such  variety  of  these  reptiles  in  creation,  as 
are  here  collected  together  within  the  compass  of  these 
three  presses  ?  Here,  indeed,  there  is  no  room  for  the 
great  Boa^  and  that  huge  animal  is,  therefore,  wisely 
placed  in  the  stair-case, — ^but  what  a  variety  of  Snakes 
and  Vipers ;  from  the  venomous  Raitle^Snake,  with  the 
noisy  appendage  at  its  tail,  to  the  most  harmless  of  the 
species! 

These  creatures,  to  look  at  them  elKtemally,  without 
legs,  or  arms,  wings  or  fins,  appear  of  a  very  simple 
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construction  indeed  ;^— 49ut  we  have  only  to  cast  our 
eyes  to  that  wonderful  piece  of  mechanism  which  is 
placed  before  us,  immediately  over  the  entry  that  leads 
into  the  next  apartmenl-*-the  hack-bone  of  a  Serpent, 
*— to  be  convinced  of  the  fallacy  of  our  reasoning  fnoot. 
outward  appearances* 

/  Before  entering  that  apartmeftt,  however,  let  us  di- 
rect our  attention,  for  a  few  minutes,,  to  the  collection 
of  Skulls,  that  occupy  the  comer  next  the  door,  and 
the  Heads  of  Birds,  with  which  the  table  at  this  end  of 
the  room  is  covered ;  and  take  from  these  a  silent  lec- 
ture, as  we  pass,  on  comparative  anatomy*— One  of  tha 
human  Skulls  at  the  top,  it  is  asserted,  is  that  of  tha 
fiimous  George  Buchanan ;.  and  placed  in  contrast  ti^th 
it,  is  that  of  a  ShJtuSj  or  £bol ;  for  so  the  word  most 
be  interpreted  for  the  benefit  of  some  of  my  readers* 
Below  these,  we  find,  beades  other  heads  of  animafa^ 
those  of  two  V\'alruses— of  a  Crocodile, — and  of  a 
Bengal  Tiger,— -which,  taken  in  conjunction  with  the 
heads  of  the  Birds  on  the  table,  form  a  pretty  well  as* 
sorted'  collection  indeed ;  and,  which,  I  trust,  the  young 
student  will  know  how  to  avml  himself  of. 

We  now  enter  the  last  apartmdit  in  the  series,  and 
here  our  time  must  be  very  short.  We  shall,  there- 
fore, pass  over  the  three  naodels  of  art  exhibited  on  the 
table  in  the  centre,  as  we  did  those  in  the  other  end, 
with  a  parting  glance ;  just  remarking,  as  we  pass  them, 
that  it  is  on  this  table,  the  fwthful  representation  of  the 
iU«fated  VaU^  cf  Bagnes^ — the  tremendous  route 
over  the  Great  St.  Gothardy'^'and  the  beautiful  pros- 
pect of  the  Lake  of  Geneva,  with  its  surrounding  scen- 
ery, are  placed. 
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But  there  is  one  corn^  of  this  apartment,  that  de- 
mands our  particular  attention,  before  finally  quitting 
it.  It  is  that  which  contains  the  curious  collection  of 
Peirifadions  and  Impressions^  both  of  which  are  so  in- 
teresting to  the  geologist,— and  while  we  wonder  and 
admire  at  that  wonderful  process,  by  which  the  softest 
substances,  in  the  hands  of  the  Divine  workman,  are, 
as  it  were,  converted  into  stone,-*and  are  still  more  lost 
in  a&tonishment,  at  the  deep  and  distinct  impressions 
made  by  the  stamp  of  nature,  in  form  of  the  softer, 
upon  the  harder  and  more  indurated  substances ;  rever- 
sing, as  it  were,  the  general  taws  of  the  universe,— may 
1  indulge  the  hope,  that  the  impression  of  all  these 
wonders  that  we  have  now  seen  in  our  hasty  perambu- 
lations, will  have  their  due  effect,  and  nnk  deep  iato 
tlie  minds  of  my  followers :  then,  indeed,  shall  they 
have  no  cause  to  regret  the  time  they  have  so  spent  :— 
then  shall  they  afterwards  happily  experience,  that  a 
P^p  into  the  Edinburgh  College  Museum, — that,  even 
^  very  cursory  view  of  its  contents,— has  proved  to 
them,  as  it  did,  (at  a  less  important  period  of  its  his- 
^^yO  to  a  gentleman  who  came  afterwards  to  fill  the 
f fofessor's  chair  in  this  very  department,, — ^an  excel- 
wnt  preparatory  step— and  a  further  inducement  to  the 
Study  of  Nature* 


"  Yet  even/'  says  Dr  Walker^  who  vas  appointed  to  the  chair  of 
Natural  History  in  1782,  (in  speaking  of  the  museum,}  **  after  the  year 
« 'JOi  it  still  continued  a  considerable  collection,  which  I  hare  good 
feason  to  remember,  as  it  was  tfie  si^ht  of  it,  about  that  time,  that  first 
"»pired  me  with  an  attachment  to  Natural  History.'* 
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CHAPTER  III. 

IN  WHICH,   THE   AUTHOR   ENTERS  MORE 
PARTICULARLY  UPON  HIS  TASK. 


His  description  of  the  Edinlrargh  Miuemn,  not  etnggenXeA ;  yet,  if  it 
but  a  foint  repr^tentatioB  of  the  Museum  of  the  Univoi'iip— the 

.  wHkdert  of  which  are  so  amply  recorded  in  the  Great  Book  of  N%. 
ture. — The  Author  at  a  loss  where  to  begin — His  reason  for  com- 
mencing with  the  under-ground  Department — IntbrHal  Structure 
of  the  Earth — The  various  layers  and  ttrate,  of  wfaidi  the  outward 

*  cmst  of  our  irarid  iat:empeBed.^6raiiiiey  the  lowart  hillMrt»  di». 
covoed  SotmaiAotL*^WMom  and  Goednen  of  the  Deitjv  in  tb? 

•^  tery.  disposition  a^d  order  of  the  strata. —The  foundatiann  of  mouiiii^ 
tains,  and  other  rocky  protuberances^  lie  deep  in  the  earth. — A  "Geo* 
logical  model,  or  miniature  representation  of  the  inside  of  moun- 
tains, in  the  neighboorfiood  of  Dunbar.— Happy  results  iiom  th«  pre 
sent  ammgemeot  of  the  stsata  of  the  ettth.-^Hie  perfect  ease  witli 
which  the  Almighty  accomplishes  hia  operations,  whatever  be-  the 
agent  employed. 


'*  Thnik*st  thou,  the  theme  intoxicates  my  tong,** — TOtrxa. 

«  Wl  uature  is  a  glass,  reflecting  God  it 

As  6y  the  sea  tejlected  is  the  sun. 

Too  glorious  t<x  be  gaxfid  on.  in  his  sphere^** 

*^  Which  by  his  strength  setteth  fast  the  mountains  ^   beings 
girded  wi^h  power,** — tsalms,  Ixv.  6« 

Let  not  my  readers  think,  that  the  view  I  have  taken 
of  the  Edinburgh  College  Museum,  is  by  any  means 
exaggerated,  or,  thai  our  Scottish  collection^  is  so  d'cfi- 
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cient  in  iiiterest,  as  the  apathy  and  indiflference  of  so 
many  of  our  coantiymen  wouU  lead  us  to  believe.*  I 
have  traversed  the  various  apartments  of  the  British 
iftaeim,  and  spent  many  agreeaUe  Bioments  in  the 
Leveriafij  when  it  was  in  the  pride  of  its  glory,  and  ^be^ 
fore  its  contents  were  scattered  abroad ;— -but,  from 
whatever  cause  it  proceeded,  I  cannot  say  that  I  have 
been  so  much  gratified  in  surveying  either  the  one  oe 
the  other,  (iamoua  as  the  former  has  always  been  for  its 
oorivalled  and  unique. cdloction  of  ouriosities,  and  the 
latter  was,  for  the  admirable  order  in  which  every  thing 
was  arranged,  and  the  exoellent  condition  in  which  they 
were  kept,)— »than  I  have  been^  in  wandering  at  my 
kwHie  through  the  various  apartments,  and  examin- 
ing as  I  went  along,  the  vast  and  curious  aocumula- 
ions,  in  the  different  recesses  of  this  elegant  maiisbn.f 


*  I  maj  well  say  apathy^  compared  with  our  southern  neighbours^ 
rf  tlie  following  note  from  the  Scotchman  of  March  20th,  1824,  is  cor- 
'cct:  '*  The  number  of  persons  who  Tisited  the  British  Museum,  in. 
(be  year  ending  23d  March  162S,  was  98,80t ;  in  the  current  year  it 
*iQ  exceeed  100,000.  The  minsber  In  May,  June,  and  July,  is  equal 
to  that  in  the  other  nine  months." 

t  EUgatU  Mansion. — The  following  short  description,  from  that 
'''ghly  iateresting  and  xomprehensive  little  treati«e^  Stark's  Picture  of 
^nburgh,  will  convey  some  idea  of  the  justness  of  this  appellation  in 
OBgard  to  the  edifice  itself,  although,  it  is  evident,  there  has  been  some 
lUeration  in  the  arrangement  of  its  contents,  since  the  edition  from 
irhich  I  write  (1823;  was  published. 

"  Tills  building  is  the  most  superb  and  elegant  part  of  the  College. 
"  contains  two  great  rooms,  each  ninety  feet  long,  and  about  thirty 
'^et  vide,  besides  smaller  side  apartments,  external  galleries,  and  lec- 
lur^roonu  The  ujyper  great  room  is  lighted  from  the  roof  by  three 
r^at  lanterns,  and  from  the  side  by  three  great  windows.     An  ele- 
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'  Nor  is  this  to  be  ascribed  to  national  partiality ; — fcir 
our  Edinburgh  collection,  may  be  said  to  combine,  in 
some  degree,  the  excellencies  of  the  other  two.  In  bet« 
ter  order  and  preservation,  it  is  scarcely  possible  to  con- 
ceive^  any  collection  to  be  than  it  is ;  and  when  we  take 
ihta  consideration,  the  late  valuable  and  splendid  addi- 
tions, the  assortment  of  subjects  in  the  different  depart- 
ments, must  be  very  considerable  indeed. 

Among  the  classical  collection  of  zoology,  pui^hased 
by  the  University  of  Edinburgh,  from  M«  Dufresne  of 
Paris,  the  Birds  we  are  told,  added  to  the  previous  col- 
lection in  the  museum,  form  a  most  interesting  and 
beautiful  display  of  fully  three  thousand  specimens  i 
•  Three  thousand  Birds  !  some  of  my  less  informed 
readers  may  say  :  Why,  I  had  been  taught  to  believe, 
by  the  History  of  Three  Hundred  Animals,  which  was 
put  into  my  hands>at  an  early  period,  that,  that  was 


gant  gallery  runs  roand  tiie  whole  apartment*  The  walls  of  the  ream. 
are  every  where  oovered  with  8|4endid  cases,  covered  with  plate.glass, 
for  containing  objects  of  Natural  Histor^F. 

**  The  cases  in  the  gallery,  contain  the  classical  and  magDificeat 
collection  of  birds,  purchased  by  the  CoUege,  from  M.  pttfreane  of.  Ptk- 
r|s ;  the  cases  under  the  gallery,  for  the  valuable  collection  of  birds  al- 
ready in  the  College.  In  the  middle  of  the  room,  the  floor  of  which 
is  of  iron,  and  painted,  are  magnificent  tables,  covered  with  plate-glass, 
and  containing  very  fine  collections  of  shells,  insects,  an^^rals.  The 
lower  external  gallery,*'  (this  I  have  denominated  the  side  apartment,) 
f  a  very  beautiful  apartment,  fifty  feet  in  length,  contains  the  great 
collection  of  insects,  and  a  cabinet  dP  minerals  for  the  use  of  the  sta- 
dents  in  mineralogy.  The  i^yper  external  gallery,**  (called  by  me,  the 
attic,  or  upper  range  of  apartments,)  "  is  ninety  feet  long,  divided 
into  three  apurtroents  of  great  beauty,  and  lighted  from  the  roof  hy 
elegant  lanterns.** 
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tke  limit  to  which  the  whole  animal  creation  extended 
in  point  of  number,  including  beasta,  birds,  fishes,  in- 
sects, and  creeping  things :  Yes,  three  thousand  birds  I 
sayi^but  all  surprise  at  this  will  cease,  or  be  swallowed 
up  in  astonishment,  when  I  add,  that  a  beautiful  collec- 
tion of  upwards  of  eight  hundred  eggs,  adds  to  the  va 
lue  of  this  department,«-and  that,  there  are  besides, 
vdthin  these  walls,  more  than  twenty  thousand  speci- 
mens of  insects,  including  one  thousand  five  hundred 
of  spleqdid  and  rare  ones  from  the  Brazils  i  The  col- 
lection of  shells  alone,  recently  added,  amounts  to  near- 
ly four  thousand  specimens,  along  with  which,  is  a  va- 
luable series  of  fossil  shells,  and  other  curiosities  of  a 
like  nature.* 

When  to  these  are  added  the  numerous  other  addi- 
tions Jatdy  made,  and  that  are  daily  making  to  this 
excellent  collection,  there  is  little  doubt  that  this  hith- 
erto too  much  neglected  spot^  will  one  day  become  the 
favourite  resort  and  lounging  place  of  the  wise  and  in- 
telligent among  the  more  respectable  part  of  the  citizens 
of  Edinburgh^  and  the  value  of  such  a  collection  be  at  last 
estimated  as  it  ought ;  as  a  splendid  monument  of  nation- 
al glory  :—<x>nRecrated  to  the  most  noble  of  purposes,  a 
display  of  the  wonderful  works  of  th<i  Deity,  collected,  and 
now  collecting,  by  the  unceasing  energies  and  exertions 
of  our  countrymen,  from  every  quarter  of  the  world.-f- 

*  The  ihellv  in  all,  are  now  nud  to  amount  to  10,000  spedmens. 

t  Our  countrymen,  indeed,  seem  to  be  indefatigable  in  their  exer* 
tions,  and  to  vie  ivifib  each  other  in  contributing  to  this  splendid  coU 
l«*tion.^It  b  a  truly  noble  emulation,  and  carries  along  with  it — ita 
•'"iTewtrd. 
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But  these,  numerous  as  they  are,  must  be  considered 
as  but  a  few  specimens  of  nature^s  productions— these, 


In  addition  to  the  valuable  collection  of  libe  larger  species  of  Britisb 
Birds,  piepared  by  tbe  late  Captain  Falconer  of  Woodcot,  (by  the  pre- 
sentation of  which  to  the  Museum,  his  lady  has  immortalized  the  name 
of  her  husband,)  and  the  precious  case  of  Babylonish  relics,  collected 
on  the  spot  by  Sir  Robert  Ker  Porter,  both  of  which  we  have  already 
noticed,  we  might,  did  our  limits  permit,  enumerate  a  long  series  of 
gifts  from  private  individuals,  natives  of  the  British  isles,  witUn  these 
few  years ;  but  we  must  content  ourselves  with  the  following :   A  se- 
cond collection  of  animals  and  minerals,  from  Sir  James  M*Gregory 
chief  of  tiie  medical  board ; — a  very  important  series  of  rocks  and  mi- 
nerals, collected  by  Sir  G.  Mackenzie  in  Iceland ; — a  beautiful  collec- 
tion of  South  American  birds,   with  several  fine  spcdraens  of  rare 
quadmpeds,  &c.  from  Henry  Miller,  Esq.  London ;— «  collccdon  of 
minerals  and  shells  of  the  island  of  Antigua,  by  M.  Hartley  Esq. ;— • 
several  valuable  zoological  curiosities  from  North  America,  by  Dr 
John  Thomson ; — a  second  donation  of  splendid  and  rare  Indian  birds, 
by  Mis  Buller  of  Calcutta  :~the  Tapir  of  India  and  the  Crocodile  of 
the  Ganges,  by  the  Marchioness  of  Hastings ;— the  Aftican  leopard, 
and  two  fine  specimens  of  antelope,  from  South  Africa,  by  Dr  Knox  ;— 
skeleton  of  the  grampus,  by  G.  W.  Mylne,  Esq  ; —  of  the  two-homed 
rhinoceros,  by  Mr  Menzies ; — of  the  pigmy  antelope  and  various  birds 
of  China,  by  Principal  Baird ; — a  collection  of  objects  of  natural  his- 
tory iiom  Ihdia,  by  Captain  C  Maijoribanks ; — Ditto  ditto,  by  Dr 
Itaniune  ;->«  collection  of  articles  of  natural  history,  Ihnn  the  island  of 
Trinidad,  by  J.  Munro,  Esq  ; — a  collection  ofminerals  of  the  saltmines 
of  Berchtesgaden,  by  the  hon.  C.  F.  Stewart, — and  a  second  collection 
of  the  rocks  of  the  artic  regions,  by  Captain  Ross. 

The  Museum,  besides  M.  Dufresne's  magnificent  collection,  and 
many  qdendid  and  rare  animals. puicbased  at  the  sale  of  Mr  Bullock's 
Museum,  has  also  received  considerable  additions  of  late,  from  the 
curiosities  brought  home  by  Captain  Parry ;  but  I  mention  the  above 
chiefly  as  being  jnivate  contributions,  and  a  very  little  attention  to  the 
list  will  shew,  from  what  different  re^^ons  and  quarters  of  the  globe 
this  wonderful  assemblage  has  come. 
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.wotideriul  aa  they  appear,  are  but  a  faint  representation 
of  that  multitudinous  host  of  wonders  above  wonders, 
that  are  to  be  found  in  THE  GUEATEK  MUSEUM 
OF  THE  UNIVERSE,  and  are  so  amply  recorded  in 

THE  NUMBERLESS  PAGES  OF  THE  HoOK  OF  NaTURE  ! 

and  which  constitute  tliai  great  cliain  of  beings  from 
the  most  minute  atom  of  the  most  simple  mineral,  to 
MAN  the  lord  of  this  lower  world, — ^and  who,  himself, 
in  his  turn,  may  also  be  supposed,  to  be  the  commence- 
Dient  of  a  new  series,  or  the  uniting  link  that  connects 
animal 'matter  with  a  superior  order — ^tiie  order  of 

119TELLI6EKCES  ! 

All  nature  is,  indeed,  a  book,  and  every  page  of  this 
huge  volume  is  fraught  with  instruction.  Not  only  do 
the  asure  canopy  of  the  heavens,  and  those  numerous 
luminous  orbs  which  bedeck  the  glowing  hemisphere  oii 
a  clear  frosty  evening,  shew  forth  and  declare  the  glory 
of  God  ;  but  the  whole  of  created  existences,  however 
inagnificant,  simple,  or  minute  they  may  appear,  plain- 
ly evince  to  the  contemplative  mind,  the  adorable  per- 
fections of  the  great  Creator,  and  speak  forth  the  won- 
ders of  his  love  to  man. 

That  we  do  not  receive  more  instruction  from  the 
creatures  of  God,  is  not  their  fault,  but  our  own.-— 
Tbrir  language  is  not  dark  nor  obscure,  but  plain  and 
intelligible  to  the  meanest  capacity ;  such  as  may  be 
duly  comprehended,  and  distinctly  understood,  by  every 
nation,  and  kiadred,  and  tongue,  and  people,  under 
heaven :  Yet  man,  alas !  remains  often  deaf  to  the  rei- 
terated cries  of  nature,  and  although  <<day  unto  day  ut- 
tereth  speech,  and  night  unto  night  sheweth  knowledge,*^ 
he  continues  to  post  on  in  his  inconsiderate  career,  or 
suffers  himself  to  be  drawn  aude  by  the  tempting  frivo-^ 

Digitized  by  VjOOQ IC 


64  POPULAR  PSILOSOPHT,  csaf.  m, 

lities  and  decekfol  allurements  of  life,  without  once  re- 
flecting on  the  great  and  superior  importance  of  xa- 
ture'^s  univebsal  call,  to 
Staiid  stUl  and  consider  the  wondrous  works  of  God. 
The  task,  tliererore,  be  mine,  on  the  present  occasion, 
to  make  an  humble  efR)rt  to  arrest  the  attention  of  some 
of  my  fellow-travellers  in  the  journey  of  life,  and,  by 
pointing  out  a  few  striking  passages  in  this  stupendous 
volume,  whose  line  has  gone  forth  to  the  ends  of  the 
^earth,  endeavour  to  excite,  along  with  my  own,  their 

ADORATION,    LOVK,  and   GRATITUDE    tO    HIM,  who  DOt 

only  gave  us  our  being,  but  has  so  abundantly  provided 
for  all  our  wants ;  that,  in  the  sublime  fanguage  of 
scripture,  it  may  be  truly  saidr  "The  Lord  is  good  to 
all ;  and  his  tender  mercies  are  over  all  his  works.*^ 

But  where,  in  the  midst  of  this  multiplicity  of  na- 
lurch's  works  shall  I  begin  ?— From  what  spot  of  '*  this 
prospect  vast^  shall  I  set  out?— Where  find  a  title, 
head,  or  chapter,  to  commence  my  theme  with  ?  when 
every  page  is  emblazoned  deep  with  gigantic  characters, 
every  paragraph  is  iriuminated  by  rays  of  celestiaf  wis- 
dom,— and  every  line  conveys  a  lesson  of  transcendent 
instruction,  written  not  by  human  handsji  but  by  the 
finger  of  Omnipotence  itsetf,^ — and 

«  All  things  speak  of  a  God!''' 

No  sooner,  however,  have  I  formed  the  resolatioa  to 
proceed,  than  struck  with  religious  awe,  upon  finding 
myself  standing,  as  it  were,  in  the  great  portal  of  the 
Temple  of  the  Universe,  I  become  insensible  to  every 
thing  but  my  own  insignificance  in  the  presence  of  its 

■  I   ■   II  Willi         <i         III  ■  I  II.      pn     Ml  I      Mi»  HI     ^at     Mill  I        ■»■    iw^i   I 

•  Piiiilms,  eslfi  9i 
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A1.VI6HTY  Architxct,  and  know  not  well  how  to  go  on. 

to  unfold  the  wonders  of  the  teeming  page— -till  roused* 

from   my  stupor  by  the  myriads  of  busy  beings  around 

me,  that,  whether  in  the  form  of  things  animate  or 

inanimate — ^whether  exisdng  in  the  heavens  or  on  the 

earth,— in  the  waters  or  in  the  air, — conspire  with  one 

accord  to  sing  forth  the  praises  of  their  Maker,  and 

point  out  his  Almighty  power,  his  consummate  wisdom, 

and  the  infinitude  of  his  goodness  to  man, — I  am  enabled 

to  go  forward,  inspired  with  those  delightful  sensations 

which  fill  the  devout  admirer  of  the  works  of  Nature, 

and  wrapt  in  that  happy  frame  of  mind  in  which  the- 

poet*  sung,  when  he  penned  his  beautiful  hymn  on* 

Gratitude,  commencing  with 

^  When  alltUy  mercies,  O'my  God ! 

Mj  rising  soul  sunreysi 
Transported  with  the  yiexr,  Vm  lost 

In-  wondier,  love,  and  praise  T* 

And,  as  the  traveller  in  setting  out  on  a  vo3Hig^  of  dis* 
eovery,  takies  his  departure  from  his  native  land,  and^ 
makes,  or  should  at  least  make  himself,,  before  visiting 
regions  more  remote,  a  little  acquainted  with  those  near 
home,  I  shall,  previous  to  extending^  my  researches 
further,  first  indulge  myself  with  a  cursory  view  of 
what  we  may  call  the  ground*floor  of  creation,  and  see 
what  commodities  are  provided  and  laid  up  for  the  use 
of  its  inhabitants,  in  (he  lower  regions  of  this  our  globe. 
.     THE  INTERNAL. STRUCTURE  OF  THE  EARTH. 

In   descending  into  the  interior  of  this  wonderful 
fabric,  what  a  variety  of  beds  and  layers  of  earths  and^ 

*  Addison*' 
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STONES,  in  all  their  gfadatioQs  and  shades  oCdiffetesate — 
of  loams  and  clays— of  sands  and  gravelfr— of  tuffs  and 
marls — of  chalk  and  gypsum — pf  sandstone  and  lime- 
stone--of  rocks  conglomeiate  and  conglobated — al^ 
and  granular — ^simple  and  aggregated— -stratified  and 
unstratified— compact  and  seamed — ^basaltic  and  por- 
phyritic ;  with  the  flinty  and  calcareous, — and  saliney— 
and  bituminous, — and  sulphurous  and  metalliferous,-* 
and  other  deposits  that  accompany  many  of  them  ;  in  all 
their  degrees  of  softness  and  hardness— of  friability  and 
^rmnes^— of  brittlenes$  and  .tenacity— of  triinspareocy 
and  opacity— of  lustre  and  colour— of  taste  mid  o- 
dour— of  streak  and  fnu5ture,— and  other  distingoish^ 
ing  characteristics,  by  which  the  various  subjects  of  the 
mineral  kingdom  are  known  to  naturalists^i— have  we  to 


*  Although  it  would  not  be  consistent  with  my  limits,  nor  compat- 
ible with  the  free  and  easj  manner  of  writing  I  have  adopted,  io  oirder 
to  render  my  work  the  more  attractiye  and  suitable  4o  the  genemli^  of 
my  readers,  to  enter  into  a  dry  and  systematic  detail  of  tiie  ^rarioos 
subjects  which  I  may  have  occasion  to  take  into  Consideration;  yet* 
as  there  is  a  class  of  readers  of  a  scientific  turn,  who  may  wish  to  look 
a  little  farther  into  these  things,  and  would  have  no  objectiona  to  be- 
come acquainted  with  some  of  thoie  systematic  arrangements  adopted 
by  natucalists  in  handling  such  subjects,  and  other  particulars  lliat  may 
lead  to  a  more  intimate  acquaintance  with  the  philosophy  of  naturcy 
even  at  the  expense  of  being  obliged  to  make  themselves  acquainted 
with  the  meaning  of  a  few  of  those  technical  terms,  which  I  am  so 
anxious  to  avoid  in  a  popular  treatise  of  the  kind,  I  shall»  for  the  sake 
of  those  readers,  occasiobally  introduce  some  additional  mfonnadon 
by  way  of  notes,  by  which  tl^y  will  Jl>e  the  better  enabled  to  trace  the 
various  arrangements  in  the  three  great  divisions  or  kingdoms  of  na- 
ture according  to  system,  and  which  may  be  dther  reader  not  read  by 
my  readers  in  general,  at  pleasure;  as  these  notes  will Iwfimad^  aot  In 
any  way,  to  interfere  with  the  teztt 
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paBBy  in  some  directioDS,  before  we  arrive  at  that  raigbty 
granitic  girdle,  that,  in  its  diil^rent  varieties,  surrounds 
the  nucleus  of  our  globe,  and  may  be  justly  called 
the  ground  floob  or  lower  apartment,,  of  this  our 
eurthiy  habitation ;  as  it  has  hitherto  been  found  at  the 
greatest  depths,  to  which  human  bgeniuty  has  been 


And  here,  in  the  first  place,  when  just  entering  upon  the  first  graad 
dhincm  of  this  extensive  empire,  the  consideration  of  what  are  denom- 
iiMied  margamMed,  or  minertd  bodies,  I  would  premise,  that  Mr  W« 
I1ullip%  in  his  "  Elementary.  Introduction  to  the  Knowled^  of  Mi-f 
nenlogyj*'  mentions  no  less  than  twenty-one  physical  charactecs  of 
imn«nds;  Tiz. 


External.  Form 

Colour 

Stieak 

Structere 

Flexibility 

Powder 

FmMn 

Elasticity 

Adhesion  to  the  tongiM 

Fka^gibility 

Double  Refraction 

Magnetism 

Hardness 

Touch 

Electricity 

Tkmttptgeucj 

Taste 

Lustra 

Odour 

Specific  GraYity : 

By  miuA  tests,  in  proportion  aa  they  ave  foand  to  agree  or  differ  froni 
one  another  %  taking  into  consideration  alsoj  the  chemical  character^ 
they  serersUy  assume,  minerals  are  divided  by  naturalists  into  three 
daues  /  these  classes  into  so.  msny  orders  ;  these  orders  into  so  many 
gasera  ;  these  genera  into  so  many  speoks  ;  and  these  apecies  again^ 
into  ao  many  sttA^^^edes*  To  give  my  rtedars  one  example,  Ihun  ft 
verytimple  substance  in  common  use^  cA<rfit.-^CHAuc  is,  (according 
to  Brofesaor  Jameson,)f  the  third  sub-species  of  rhomboidal  limestone ; 
whidi  ia  the  second  species  of  the  genus  Hmestoue ;  which  in  its  torn  is  the 
tixth  of  the  genenh  of  the  order  haloide;  which  is  the  first  order  of  the  se- 
esnd  class  of  mineral^  or  inorganized  substances.  To  one  or  the  other 
of  these  eUusesg  orders,  genera,  species,  or  ^  sub-species,  not  only  the 
component  pa^s  of  all  mountain  rocks  and  embedded  minerals,  but 
of  the  most  diversified  materials  composing  the  different  strata  of  the 
earth  may  be  resolved;  and  I  have  been  the  more  particular  in  men- 
tioning aa  above^  the  several  characteristiesy  by  which  the  different  for- 

t  Maansl  of  Mineralogy— ertfer  HiML^-^mtu  UmiestQiiii 
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able  to  penetrate,  and  served  as  a  barrier  against  lile 
further  encroachment  of  art,  assisted  by  the  light  o£ 
modern  science^  and  backed  by  aM  the  powers  of  neiriy 
invented  machineiy  I 

Some  of  these,  particularly  among  the  uppermost,  xxt 
what  are  denomi^ted  by  naturalists,  the  most  reoently 
deposited  formations,  are,  for  the  greater  part,  disposed 
in  a  kind  of  level  or  horizontal  layers,  one  .above 
another,  somewhat  in  the  manner  of  the  coats  of  an 
onion, — ^some  are  found  to  be  more  or  less  inclined,  and 
to  assume  more  of  the  dipping  position,  as  we  may  ob* 
serve  in  many  of  those  layers  that  peep  above  the  surface 
of  our  rocky  shores  ;  and  cover  the  slo[Hng  sides  of  hills 
and  mountains,— and  some  .shoot  up  in  almost  per* 
pendicuiar  cliffs,  and  vertical  blocks,  as  the  needle-like 
peaks,  that  form  the  pinnacles  of  the  Alps,  and  flie  im- 
mense cupolas,  that  crown  the  summits  of  .the  Aades. 
Of  the  first  description  of  these,  the  continuity  of  the 
strata,  or  to  repeat  the  faihiliar  expression  I  have  already 
made  use  of,  the  coat  or  layer,  is  sometimes  extended  to 
a  very  great  length, — ^frequently  preserving  a  parallel 
poi^tion  of  hundreds  of  leagues^t-r^is  in  the  case  o£  the 
strata,  contaimng  such  a  number  of  shells,  upon  whieb 
the  city  of  Paris  is  built,  which  is  found  to  extend  »i 


'mations  in  the  mineral  world  may  be  found  to  assimilate  or  difibr  ftom 
one  pother,  because,  in  the  language  of  Mobs,  "  the  character- 
istic  furnishes  us  with  the  peculiar  terms  or  marks,  by  which  we  are 
able  to  distinguish  objects  from  each  other,  in  so  fkr  as  they  are  com>- 
prehendcd  in  the  ideas  established  by  the  theory  of  the  system. — The 
'  characteristic  is  peculiar  to  the  Determinative  part  of  natural  history,** 
'  See  §  16.  Introduction  to  Mohs  Mineralogy,  translated  byHaidtnger,  ia 
StoIsSto.     Edinburgh,  18S5« 
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far  as  Belgium.^  The  gypseous  jBtnita  of  Montmatr^, 
in  the*  neighbourbood  of  the  capital  of  France,  and  of 
the  hetghts  of  Belleville^  have  also  been  discovered  to 
have  the  same  elevation,  thongh  separated  hy  a  valley ; 
—And  in  Champaigne,  a  large  bed  of  chalk  runs  nearly 
upon  the  same  level  from  Rhete4  to  Sens  ^-f*  not  to  men- 
tion those  alluvial  formations  at  the  mouths  of  rivers^ 
and  on  the  banks  of  the  ocean,  which  are  sometimes 
found  ta  extend  to  a  pretty  considerable  length ;  and 
that  fine  coat  of  v^etable  mould,  which  is  observed  to 
cover  such  extensive  tracts  of  arable  districts  with  an 
almost  uniform  thickness^ 

Those  which  are  more  or  less  inelkied,  and  seem  t6 
court  our  attention  by  the  position  they  assume^  are 
chiefly  composed  of  the  transition  and  middle  series  of 
rocky  formationsy  with  their  several  yaluable  and  usci 
ful  deposits  of  coal  and  ironstone,— -and  rock-salt  and 
gypsum, — ^whtle  those  which  assume  more  of  the  vertt* 
cal  position,  and  run  up  to  the  greatest  heights,  are 
those  slaty  and  compdct^  and  nK>re  hardened  and  cry« 
stallized  substances,  which^  but  for  thiswise  arrangement 
and  ovdination  of  nature^  would,  in  a  great  ttieasute^ 
have  beefki  lost  to  man,  and  locked  up,  as  granite  still  is 
in  many  situations,  in  the  hidden  and  inaccessible  parts 
of  the  earth. 

Heie  we  must  already  pause^— ^and  with  gratitude  ad* 
mire  that  wise  intelligence  and  beneficence  of  the  >Deity, 
that  shines  so  conspicuous  even  in  the  disposition  and 
arrangement  of  the  materials  of  our  world.     These  are 

•  CuTier  and  Brongiart.         f  Lincks*  Voyage. 

See  SCslte  Bran's  Pbfiicat  Geo^^raphy,  Book  vui.  p.  ISO.    ' 
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;)ot  the  productions  and  effeets  of  blind  chance^— 4he 
jcasual  result  of  some  acddental  jumbling.  No:  theae 
arrangements,  overlooked  as  they  may  oflten  have  been, 
by  the  careless  observer  of  nature,  are  the  effects  of 
consummate  goodness,  acting  under  the  influence  of 
junerring  wisdom ; — ^fbr,  it  is  evident,  that  had  aU  those 
formations  been  deposited,  or  allowed  to  remain  in  the 
horizontal  order  in  which  we  see  some  of  them  placed, 
Und  been  heaped  one  over  the  other  in  level  and  paral- 
lel beds,  from  the  surface  downwards  to  the  centre  of 
the  earth— rsome  of  the  most  useful  of  nature^a  sul> 
8tance&--6ome  of  the  most  durable  of  her  producdon^ 
nught  hiive  still  been  unifisoovered-— might  never  have 
come  to  light ! 

But,  by  being,  made  to  rise  tx^  file  surfaee  in  aome 
attuatioBs,  and  to  shoot  up  beyond  it  to  such  anuusiog 
heights  in  others— -the  huge  gnmijye  mass  of  lasting 
aind  durable  coinpontimi,  haa  been  made  to  cballenge 
the  early  attei^on  of  mankind,  as  tibe  quarries  of  the  aa» 
cients  at  Syene,  in  Upper  Egyp^  and  elsewhere,  bear 
witness ;  while  the  other  rocky  formations  that  lie  re- 
cumbent, or  rest  upon  it  more  immediately  as  a  baai^ 
have  also  been  brought  into  notice,  ia  all  that  variety 
of  angle  and  inclinatioa  they  are  made  to  assiKBe,  in 
consequence  of  their  connexion  with,  and  the  reiatioB 
they  bear  to^  this  ponderous,  but  not  in  the  hands  of 
Nature,  unwieldy  mass ;  which,  in  being  lifted  up  iu 
self,  by  whatever  means  it  has  been  effected,  at  the 
command  of  its  Maker,  has  also,  \n  its  turn,  lifted  up 
all  those  secondary  and  subordinate  masses,  that. are 
found  to  alternate  with,  or  have  it  for  a  foundatioSL 

Thb  may  give  you  a  better  idea,  of  the  nature  and 
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le  contents,  as  Well  as  of  the  origin,  of  the  greatest  of' 
lese  inequalities  on  the  surface  of  the  earth,  called ' 
lountains,  than  what  you  had  periiaps  previously  en- 
irtained.  From  the  wisdom  and  goodness  manifested - 
1  the  disposition  and  arrangement  of  the  layers  of  the 
ifferent  strata  of  the  earth,  you  have  already  seen> 
Tiough  to  convince  you,  that  His  indeed,  ^<  are  the- 
ieep  places  of  the  earth,  who  is  wonderful  in  counsel > 
wd  fearful  in  working."  You  now  perceive  by  what 
thave  just  advanced,  that  ♦*  the  strength  of  the  hills* 
s  his  also  ;'* — ^that  these  rocky  protuberances  that  you  • . 
^  shooting  up  in  so  many  directions  above  the  sur* 
rouBding  Jevel,  and  in  the  form  of  Alps  rising  above 
Alps,  extending  far  and  wide  in  all  the  grandeur  of 
mountun  scenery,  are  something  more  than  mere  enor- 
nioiM  moutids  of  earth,  of  the  same  loose  materials,  tex- 
ture and  consistency,  as  the  vegetable  mould  that  covers 
their  sloping  sides,  or  in  a  thinner  layer  incrusting 
their  rounded  tops;— that  these  are  something  more- 
than  casual  accumulations  or  collections  of  dust,  liable 
to  be  broken  up  by  the  effects  of  the  whirlwind,  and  to 
have  their  component  parts  scattered  over  the  neigh- 
houring  plains  by  the  fury  of  the  storm ; — and  seeing 
Aese  things,  you  are  better'able  to  appreciate  the  mean- 
ing of  the  Psahnist  when  he  speaks  about  **  the  ever- 
lasting hills ;"  and,  in  the  words  of  one  of  my  mottos 
to  this  chapter,  **  of  the  Lord,  which  by  his  strength 
srttelh  fast  the  mountains,  being  girded  with  power.""* 

Yes:  the  foundations  of  those  insulated  masses  of 
clinkstone  porphyry,  that  rise  up  in  the  midst  of  the 

*  FsaliDs,  IxT.  6« 
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more  level  districts  of  oiir  own  county,  under  the  names 
of  Trapram  and  North  Berwidc Law ;  as  wellas those 
other  mountain  formations  which  appear  in  the  several 
forms  of  the  Cheviots-^the  Lammermuirs — ^the  Pent- 
lands-^the  OchiIs--and  the  Lomonds,  in  the  more 
distant  prospect  of  our  remote  surrounding  scenery — 
are  too  deeply  laid  to  be  easily  shaken:  while  those 
of  Ben  NeviSf  the  highest  of  the  British  mountains, 
which  rears  its  head  i«  awful  sublimity  ova:  the  adja- 
oent  hills  and  glens, — and  Cairy^gt^rum,  which  seems  to 
r9cline  more  calmly  upon  ihle  banks  of  the  winding 
Spey,-^as  weU  as  the  prodigious  chain  of  the  Alps  and 
the  Andes,  and  the  still  more  towering  j^iniinaleh 
ijdge— -in  comparison  with  which,  the  highest  hills  of 
Caledonia  sink  into  instgoificance,  and  those  of  East 
Xxithian  dwindle  into  mobe-hills !— all  have  their  bases 
fixed  too  deep  in  the  bowels  of  the.  earth,  to  be  capalSe 
of  being  removed  out  of  their  places,  by  any  strength 
short  of  that  of  Omnipotence  itself  J 

Even  that  **  rock  immense  the  Bass^  and  the  Isle  <f 
Jfo^,  which  rear. their  heads  above  the  watery  expanse 
on  the  eastem^^and  the  <*  Craig  of  AibeT  and  SL 
KUdOf  that  tower  above  the  same  liquid  element,  aa  the 
western  side  <if  Scotland,^— and  the  islands  of  Miideira 
and  Teneriff  in  the  northern  Atlantic, — and  of  Ascen- 
sion and  St.  Helena,  in  the  southern  Atlantic, — and 
the  islands  of  St.  Paul  and  Amsterdam,  in  the  Indian 
€»*  Southern  Ocean,--^and  the  island  of  Otaheile,  that 
lifts  up  its  head  from  the  bosom  of  the  waves,  in  the 
fprm  of  two  prodigious  cones,  in  the  midst  of  the 
southern  Pacific, — and  the  tall  Moonakoa,  that  over- 
tops ^the  highest  hills  of  the  Sandwich  group  of  islands 
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IB  tbencMtborn  Pacific  Ocean,-^What  are  tbej,  but  tba 
Ipps  of  so  many  submarine  moujatains,  having  their  riaa 
from  forma^n^  far  below  the  floods  that  wash  th^ 
^ea  and  environ  their  bases  ;i— nand  what  also,  these  cok 
hiHinar  appearances,  that  form  part  of  the  Peninsula 
upon  which  our  modem  little  fort  at  Dunbar  is  con«- 
structed,*— >and  those  cavernous  rocks,  upon  whose-rug»* 
ged  cliffs,  the  ru^ns  of  our  ancient  castle  are  situated,--*, 
ai^i  that  "  pyramidai  mass  of  trap-rook,''  as  Professor 
Jam^scHi  caUsk,*  which  a^nars  to  rise  through  the  sand** 
stone  at  Bascv-weU  shore,  .and  has  beenv  long  known  ia 
lli«  iMghbourhood,  by.  the  name  of  the  Z>oo  (Dov^ 
jtoqb-  ngar  whose  base,  and  upon  whose  top,  I  have 
spent  many  happy  moments  in  the  early  days  of  ad<i^ 
JesceacQ,  at  a  time,  when  it  «|>p^ars,  I  was  led  to  chink 
it  of  suffici^t  importance  ia.  pmt  of  magnitude,,  to 
take  its  alt^ude  with  my  litUe  qundr ant ;  not  dreams 
jfig,.  that  at  an  after  period  of  my  life,  I  should  be 
.taught  to  consider  it  in  tba  light  o{  ageglogUd  cm^ 
riatHjf  or  msd^r-r^  soil;  of  miniature  r^resentattoa 
.<^  J^jortb  ^wick  I^aw  If  .  Af»  not  these,  ^cpntinu^^ 

«  McBOlnoftiM  WanoiuiSociflty,  voL8.pi.239. 
f  Sq  PwilSwior  Jainoseri  appears  to  baire  considered  it  :■  MC»  hfki 
*'  Geo^ofy  of  J^ast  Lotbian,'*  in  the  Wernerian  Transaotioiis  alH>f9 
alluded  to,  vol.  3.  p.  243.^To  make  the  resemblance  the  more  com- 
plete, it  was  only  necessary  that  its  junction  with  tlie  neighbouring 
rodtfl  ^ahould'  bate  been  bid  by  some  soil  or  debris  ;  but,  as  it  is,  Tt 
moat,  from  this  definitioD  of  one  so  capable  of  judging,  gire  iu  a  moM 
ezceUont  id^of  the  internal  copionnation  of  mountains; — aqd  tho 
student  of  nature,  when  he  visits  the  shores  of  Dunbar,  need  not  gp 
far  for  a  subject,  in  the  form  of  this  rocky  skeleton,  from  which,  to 
learn  something  of  Me  anatomy  of  a  hill/ 
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lions  of,  vbat  ane  denoratnaledy  trap-formations,  on  the 
eastern  coast  of  Scotland  ;-«his  well  as  those  more  grand 
and  striking  basaltic  districts  on  die  western  coast, 
^bicfa  delight  the  traveller  in  sailing  down  Loch  Nagaul 
in  Mull,  towards  tlie  iste  of  Tiree ;  and  excite  the  ad- 
miration of  the  spectator  in  the  isle  of  Staffa;  and 
cause  him  to  mu^e  in  mute  astonishment  amidst  the 
wonders  of  Icolmkill  ?— -Are  not  these,  I  say,  and  the 
basaltic  fmnations  at  Fairbead,  and  other  parts  of  the 
coast  of  Antrim,  in  our  sister  kingdom,-«but  so  maoy 
terminations  to  the  projections  of  mountain  masses, 
whose  bases  are  a  compound  of  subterranean  and  suIk 
laarine  fbrmations,*— whose  roots  strike  deep  beneath  the 
•borders  of  the  basin  of  the  sea  i 
^  Even  the  secondary  strata,  and  some  of  the  upper 
•A^rmations  of  nature,  seem  to  be  more  benefidalij 
fdaoed,  in  safar  as  it  respects  man,  by  the  elevated  aod 
dipping  inclinations  given  to  them  by  this  wise  arraoge- 
•ment  of  the  lower  strata,  «Dd  the  disposition  of  the  in- 
terior rocks; — for,  were  it  not  for  the  dkeetioa  thus 
*given  to ,  many  of  them,  and  they  were,  otherwise, 
continued  throughout  all  Uieir  lengths  in  one  uniform 
degree  of  level,  at  the  same  parallel  distance  from  the 
jurface  of  the  earth,  how  many  of  the  most  valuid)le 
substances,  as  was  before  observed,  would  be  placed  ia 
situations  difficult  of  access,  if  not  altogether  unattain- 
able, without  the  greatest  exertion  of  strengtbi  and 
consequent  waste  of  human  la|K)ur. 

While  we,  therefore,  pursue  our  solitary  walk  by  the 
Mde  of  the  sea-worn  cliff,  or  along  the  bottom  of  soms 
rocky  and  romantic  glen,  where  the  arm  of  nature  is 
lud  bare  before  us,  and  we  trace  in  its  working,  the 
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maDy  u[vaiid-down  bendtngs  and  turnings,  and  serpent* 
Kke  curves  and  convolutions,  thai  the  visible  strata  are 
sometimes  made  to  display  on  the  wasted  sides  of  the 
weather-wom  rocks,  let  us  not  conclude,  that  these  art 
imperfections  in  the  constitution  of  this  wonderful  struc- 
tur« — ^but  rather  portions  of  the  nosC  wise  arrange^- 
ment,^— fipecimens  of  what^  when  acted  upon  in  a 
wider  fi^ld,  and  upon  a  more  extenstve  scale,  has  given 
rise  to  the  roost  inestimabie  benefits,  and  opened  up 
treasures  of  the  greatest  service  and  utility  to  man  t 

But  the  wisdom  and  beneficence  of  tlie  Deity  are  no 
less  manifested  in  that  part  of  the  arrangement,  by 
which  the  softest  and-  most  easily  penetrated  layers  are, 
ill  general,  placed  uppermost,  than  in  the  inclination 
^ven  to  so  many  of  the  othtfs  and  under  strata  of  the 
earth.  Had  these  soft,  or  sligbtiy  indurated  substan- 
ees,  been  so  situated,  that  to  come  at  then,  we  would 
hare  had  to  cut  through  this  great  granitic  envelope, 
that  now  eneloses,  with  such  an  impenetrable  shell,  the 
mward  kernel  or  hucleua  of  the  globe.  Had  this 
ponderous  mass,  which  has  hitherto  set  a  limit  to  every 
attempt  at  research  downwards,  been  placed  at  the  top, 
instead  of  the  bottom  of  so  many  useful  formations, 
and  in  place  of  only  lifting  up  its  head  in  sundry  situa- 
tions^ as  if  to  give  us  notice  of  its  existence  among  the 
number  of  materials  in  the  material  world,  been  ex« 
tended,  and  uniftM'raly  spread  over  the  face  of  creation, 
and  made  to  form  the  outer^  instead  of  the  inner  part 
of  the  crust  of  our  globe,  what  a  number  of  invaluable 
treasures  (as  we  shall  soon  have  occasion  to  call  them^) 
would  have  been  for  ever  excluded  from  our  use ; — and 
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to  what  unbounded  sterility  and  unproductiveness  would 
it  have  given  rise !— for  we  need  not  the  testimony 
of  naturalists  to  inform  us,  that  what  are  called  the  se- 
condary strata,  independently  of  the  treasures  they  con- 
tain, present  surfaces  much  more  favourable  to  vege- 
tation, than  those  of  the  rocks  called  primary.  We 
have  only  to  go  a  short  distance  into  a  moorish  and 
mountainous  district,  to  be  satisfied,  that  though  hea- 
ther may  spring  up,  and  the  lichen  grow,  among  almost 
bare  rocks  and  crumbHng  precipices,  these  are  not  the 
•places  for  the  corn  and  the  flax— -far  less  for  the  vine 
&nd  the  olive. 

But  while,  in  the  very  outset,  we  have  thus  so  mueh 

ctluse  to  be  filled  with  love  and  gratitude^ — WliUe  we 

stand  still  and  consider  these  thiDg8,^^whd  cam  forbear, 

4it  the  same  time,  to  bow  dcmn  with  reverence  befm 

'that  stupendous  Power,  which  not  ov\y  MUih  fast  At 

mouittams^  BxiA  laid  the  foundations  of  the  hi&s  so  deep, 

•that  they  cannot  be  moved,-— but  has  stretched  out 

that  great  and  ponderous  granitic  mass,  wluch  at  once 

veils  from  mortal  eye  all  that  lies  within  and  beyond 

,it,  and  serves  as  a  basis  for  those  numerous  formations 

that  rest  upon,  and  rise  up  above  it, — and  given  it,  and 

the  other   highly  indurated  substances  that  alternate 

with,  or  come  more  immediately  in  contact  with  it,  all 

those  convolutions  and  turnings,  those  bendings   and 

.risings,  which  we  observie  to  have  been  followed  with 

such  beneficial  results  in  the  economy  of  nature ;  and 

which  were,  no  doubt,  accomplished  with   the  same 

ease,  at  the  fiat  of  the  Almighty,  (whatever  might  be 

the  agent  he  was  pleased  to  employ,)  as  the  bubble  is 
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made  to  fonn  in  the  ur,  in  the  pastime  of  the  chsld)-^ 
or  the  more  lasting  toy  i»  made  lo  expand^  at  the  end  of 
Ihe  glass-makerV  blow-pipe ! 


CHAPTER  IV. 

JNTEKNAI*  STRUCTURE  OF   THE  EARTB 
CONTINUED. 


A  aection  of  the  Ltmmennuif  hiUs^  and  neighbouring^  sea-cba&t'  of 
B«rw]cluhir0»  with  the  adjoiiung  part  of  East  Lothian,  an  im- 
fortanft  and  highly  inteiesting  pi^  in  tibe  Book  of  ^atufe» — The 
cxcunion  of  a  day  as  described  by  Professor  Playfair. — ^Walk  of  the' 
audior  along  the  coast  by  the  Cove  Shore — A  visit  to  the  Siccar 
yohit-.CoDvo]ution8  of  the  strata  to  the  eastward,  as  described  by 
9bt  JaoMS  Hal^— "lllils  put  of*  the  coast,  may  be  regarded  in  the 
U^  of  *  geological  alphabet  to  yoimg  beginaen^^as  a. key  or  U- 
kzstiitlon,  to  what  I  have  adYanoed  in  the  pr^edlng  cbi^pter,  and 
preparatory  ta  what  is  to  follow— What  is  to  be  ezpectedfrom  those' 
wfaoLYfsit  this  interesting  coast. 


"  J3y  Hept'  dhreeHHg  tmr  tnraphir*d  search 

To  HiU,  thefim  of  mM9^4h9  chkf^^he  whole.''- 

AKEKSZDX.' 

**  Se  discovereth  deep  things  out  of  darknesf^^he  rock  is  removed  out 
cf  kiM  place. — The  waters  wear  ihe  stones;  Thou  washest  away  th€' 
thmgM  whkhi  grow  oui  of  the  dust  of  the  earih"    job,  xit.  and  xir. 

Of  these  convolutions,  and  turnings^  and  bendings,  and 
risings,  which  I  had  occasion  to  notice  towards  the  con- 
clusion of  my  last  chapter,  as  well  as  some  other  pecu«- 
liarities  in  the  mineral  kingdom,  we  have  some  admir- 
able  specimens  displayed  on  the  side  of  that  great 
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natural  breakwater  (as  it  well  may  be  calied,)  which  is 
formed  by  the  cross  section  of  the  Lammermuir  hilk 
on  the  neighbouring  coast  of  Berwickshire,  and  which, 
presents  so  striking  an  object  when  seen  from  the  east- 
ward of  Dunbar,  8tret(^hing  int6  the  bosom  of  the  ocean, 
like  some  enormous  mole' of  truly  gigantic^dimensiona, 
until  it  is  lost  to  the  view  at  St  Abb^s  Head ;— ^md 
which,  with  that  small  portion  of  the  coast  of  East  Lo* 
thian  immediately  adjoining,  may  be  said  to  form,  a 
very  important  and  highly  interesting  page  in  the  Book 
of  Nature,  indeed. 

The  former  seems  to  have  been  thought  of  sufficient 
importance  to  attract  at  one  time  no  less  than  three 
great  luminaries  of  the  sciedtific  world:  viz.  Dr 
James  Hutton,  whose  name  has  become  so  celebrated, 
by  standing  at  the  head  of  a  modern  system — Professor 
Playfair,  who  has  been  styled  one  of  the  most  learned 
mathematicians  of  his  age,*-— and  Sir  James  Hall,  late 
president  of  the  Royal  Society  of  Edinburgh  ;  whose 
numerous  and  decisive  experiments  on  an  interesting 
subject,  have  already  given  him  a  name  that  will 
not  soon  be  obliterated,  for  having  conferred  (in  the 
words  of  Dr  Knight,)  *^  an  inestimable  advantage  !  al- 
ways to  be  ranked  among  the  happiest  discoveries  of 
geological  science. ''f — And  from  the  effect  which  the  ap- 
pearances at  one  particular  spot  had  on  those  who  saw 
them  for  the  first  time,  and  the  general  result  of  the 


•  See  Biographical  Account  of  the  late  Professor  Playfair.  Irately 
published. 

f  Knight's  Facts  and  observations  towards  forming  a  new  TTieoTy 
ofthe  £artfa,^p.  18.  edit.  1818, 
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day^s  excursioo  upon  the  minds  of  the  whole  of  these 
bighly-gifted  individuals,  who  must  be  supposed  to  have 
been  well  able  to  appreciate  its  value,  and  to  have  bad 
many  opportunities  of  observation  in  other  quarters, 
it  must  be  inferred,  that,  in  a  geological  point  of  view, 
this  part  of  the  coast  Huist  be  interesting  in  a  very  stt« 
pereminent  degree.  But  I  will  pye  the  account  in  Mr 
Playfair^s  own  words : 

^  The  ridge  of  the  Laramermuir  hills,  in  the  south 
of  Scotland,  consists  of  primafy  micaceous  scMstus,  and 
extends  from  St.  Abb's  Head  westward,  till  it  join  the 
metalliferous  mount«ns  about  the  sources  of  the  Clyde. 
The  sea  coast  a£Pords  a  transverse  section  of  this  alpine 
tract  at  its  eastern  extremity,  and  exhibits  the  change 
from  the  primary  to  the  secondary  strata^  both  on  the 
south  and  on  the  north.  Dr  Hutton  wished  particu- 
larly to  examine  the  latter  of  these,  and  on  this  occa- 
sioD,  Sir  James  Hall  and  I,  had  the  pleasure  to  accom- 
pany him.  We  sailed  in  a  boat  from  Dnnglas,  on  a 
day  when  the  fineness  of  the  weather  permitted  us  to 
keep  close  to  the  foot  of  the  rocks  which  line  the  shore 
in  that  quarter,  directing  our  course  southwards,  in 
search  of.  the  termioatioD  of  the  secondary  stratii.  We 
made  for  a  high  rocky  point  or  headJand,  the-  Sto- 
car^  near  which,  from  our  observations  on  shore,  we 
knew  that  the  object  we  were  in  search  of  was  likely 
to  be  discovered.  On  landing  at  this  point,  we  found 
that  we  actually  trode  on  the  primeval  rock,  which 
forms  alternately  the  base  and  the  summit  of  the  pre- 
sent land.  It  is  here  a  micaceous  ^histus,  in  beds 
nearly  vertical,  highly  indurated,  and  stretching  from 
southreost,  to  north-west  >  The  sui^Me  of  this  rock. 
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nrns  with  a  moderate  ascent  from  the  level  of  low'^water  at 

which  we  landed^  nearly  to  that  of  high- water,  where  the 

schistus  has  a  thin  covering  of  red  horizontal  sandstcwe 

.  laid  over  it ;  and  this  sandstone,  at  the  distance  of  a  few 

.  yards  farther  back,  rises  into  a  very  high  perpendicular 

.cliff.     Here,  therefore,  the  immediate  contact  of  the 

-:two  rocks  is  not  only  visible,  but  is  curiously  dissected 

and  laid  open  by  the  action  of  the  waves;     The  rug- 

/ged  tops  of  the  schistus,  are  seen  penetrating  into  the 

.  horizontal  beds  of  sandstone,  and  the  lowest  of  these 

:  last,  form  a  breccia  containing  fragments  of  achistosy 

•some  round  and  others  angulary  united  by  an  arenace- 

^ous  cement^ 

^<  Dr  Hutton  was  highly  pleased  with  appearances, 

that  set  in  so  dear  a  light   the  different  f(H*matioiiB  of 

.  the  parts   which  compose   the  exterior  crust  of  the 

.earth,  and  where  all  the  circumstances  were  combined 

.that  could  render  the  observation  satisfactory  and  pre* 

cise.     On  us  who  saw  these  phenomena  for  the  first 

.  time,  the  impression  made  will  not  easily  be  forgotten. 

The  palpable  evidence  presented  to  us,  of  one  of  the 

:  most  extraordinary  and  important  facts  in  the  natural 

history  of  the  earth,  gave  a  reality  and  substance  to 

.  those  theoretical  speculaticms,  which,  however  probable, 

.  had  never  till  now  been  directly  authenticated  by  the 

testimony  of  the  senses.     We  often  said  to  ourselves. 

What  clearer  evidence  could  we  have  had  of  the  differ- 

,  ent  formation  of  these  rocks,  and  of  the  long  intervid 

.  which  separated  their  formation,  had  we  actually  seen 

them  emerging  from  the  bosom  of  the  deep  ?    We  felt 

ourselves  necessarily  carried  back  to  the  time  when  the 

schistus  on  whidi  we  stood  was  yet  at  the  bottom  of 
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the  sea,  and  when  the  sandstone  before  us  was  only  be- 
ginning to  be  deposited,  in  the  shape  of  sand  or  mud, 
from  the  waters  of  a  superincumbent  ocean.  An  epocha 
fitill  more  remote  presented  itself,  when  even  the  most 
ancient  of  these  rocks,  instead  of  standing  upright  in 
vertical  beds,  lay  in  horizontal  planes  at  the  bottom  of 
the  sea,  and  was  not  yet  disturbed  by  that  immeasurable 
force  which  has  burst  asunder  the  solid  pavement  of  the 
globe.  Revolutions  still  more  remote  appeared  in  the 
distance  of  this  extraordinary  perspective.  The  mind 
seemed  to  grow  giddy  by  looking  so  far  into  the  abyss 
of  time ;  and  while  we  listened  with  earnestness  and 
admiration  to  the  philosopher  who  was  now  unfolding 
to  t(8  the  order  and  series  of  these  wonderful  events^ 
5re  became  sensibk  how  much  hither  reason  may 
sometimes  go  than  imagination  can  venture  to  follow. 
A9  for  the  rest,  we  were  truly  fortunate  in  the  course 
'we  had  pursued  in  this  excursion ;  a  great  number  6f 
other  curious  and  important  facts  presented  themselves^ 
and  we  returned,  having  collected  in  one  day,  more  ani* 
pie  materials  for  future  speculation,  than  have  some^ 
times  resulted  from  years  of  diligent  and  laborious  re^ 
search."* 

Had  these  distinguished  tourists,  however,  commen-^ 
ced  their  observations  a  little  further  to  the  westward,  and 
taken  in  a  small  portion  of  the  coast  of  the  county  of 
East  Lothian,  to  the  west  of  Bilsdean  Burn,  within  the 
compass  of  their  survey,  they  might  have  seen,  and 

•  See  Works  of  John  Playfair,  Esq.  vol.  4.  p.  7^—81.  8\o.  Edin- 
burgh 1822;  also,  Playfair's  Life  of  Huttoxxi  Transaptioua  Roj^t 
Society  Edinburgh,  toI  t,  1803. 
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that  at  no  great  distance  from  the  q)ot  where  they  em* 
barked^  what  might  have  puzzled  even  the  lecturer 
himself  to  account  for  satisfactorily — I  mean  those  al* 
ternate  layers  of  earth  and  sandstone,  wiMch  constitute 
one  of  those  high  promontories  that  }ut  out  into 
the  sea»  immediately  beyond  that  petrified  rnass^  which 
has  fallen  down  upon  the  beach,  and  affords  of  itself, 
to  the  young  student^  some  matter  for  contemplation. 

The  most  proper  place  to  begin  the  survey  of  this 
interesting  coast  is,  at  the  foot  of  the  road  that  leads 
down  from  the  great  post  road^  through  Mr  Miner''s 
farm  ;  say,  at  the  Dovecot  upon  the  beach,  a  little  to 
the  eastward  of  Linkheads ;  from  thence,  in  passing 
along  to  the  eastward^  the  admirer  of  nature  has  aome- 
tliing.  to  excite  his  attention^  or  gratify  his  curiosity 
at  almost  every  step, — 

Before,  him  immediately,  as  he  begins  to  advance^ 
stands  that  wonderfully  supported  isolated  mass  of  zocki 
which,,  at  some  former  period,  has  been  cut  off  by  the 
sea  from  the  adjoining  cliff,  and  is  now  left  standing  ob 
a  base^  or  rather  stalk,  of  much  narrower  dimensions 
than  the  more  bulky  part  of  the  rock  above ;.  which 
therefbre  requires  to  be  very  exactly  poised,  in  order  to 
retidn  its  perpendicular  position.  Arched  rocks  now 
form,  stupendous  gateways  to  receive  him  as  he  pro- 
ceeds, and  unfold^  through  the  medium  of  a  distant 
perspective  more  huge  detached  masses;  which,  al- 
though  they  may  be  said  to  rest  on  a  firmer  basis  than 
the  oiher,^  carry  the  mind  forcibly-back  to  some  mighty 
inundation — some  fearful  and  tremendous  encroachment 
of  the  ocean  ! — while  caverns,  almost  concealed  from 
mortal  ken^^  excite  his  curiosity  on  the  one  hand j^^  if  he  has 
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been  so  fortunate  as  to  find  them  ;  and  the  wonderFiiI  ap« 
pearanoeson  the' weather-beaten  sides  ofsome  of  the  pro- 
noDtories  that  have  not  been  quite  detached  from  the 
knd,  draw  off  his  attention  in  another  direction,-*** 
until  he  arrives  in  Iront  of  that  puzzling  formation, 
wliich  I  have  already  noticed,  where  no  less  than  three 
ilternate  successions  of  earth  and  rock,  mark  the  face  of 
the  sea-girt  oliff ; — and,  a  few  paces  farther  on,  at  the 
spot  where  iies  that  prodigious  mass  of  petrified  moss, 
wbidi,  in  the  traces  that  it  has  left  behind  it,  and  the 
fresh  accumulation  again  beginning  to  form,  beneath 
die  spring,  on  the  brow  of  the  hill,  leaves  no  doubt  as 
to  wiiere  it  has  come  from,  as  well  as  to  the  soft  downy 
vegeuble  substance,  to  which  this  wonderful  concre- 
tion of  adamantine  httrdness,  has,  to  all  appearance, 
«««J  its  origin  1 

And  here  commences  a  set  of  geological  illustrations, 
Hi  regard  to  the  dispo»tion  of  the  strata  of  the  earth, 
^ell  worth  the  attention  of  the  student.  So  much  so, 
that  this  highly  interesting  part  of  the  coast,  may  be,  in 
reality  styled,  the  Geologist^s  Alphabet ;  where  he  may 
learn  from  nature  the  first  rudiments  of  the  science, 
snd  be  thenoe  led  forward  to  the  comprehension  of  its 
sublimer  studies.  Yes :  immediately  in  the  neighbour- 
hood of  this  petrified  rock,  and  all  about  the  mouth  of 
Bilsdean  bum,  the  rocks,  ^^and^ton^  strata^  laid  bare, 
and  distinctly  exposed  to  the  eye,  will  be  observed  to 
Ke  in  thai  position  which  seems  to  be  their  most  gen- 
eral one  in  the  order  of  nature;  viz.  in  an  almost  ho- 
rizontal one,  or  but  a  very  little  inclined,  and  in  this 
position,  they  may  be  traced  for  some  distance,  by  the 
way  of  the  mouth  of  the  Dean  burn,  Ramsheugh,  and 
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^be  Reid  Point  to  the  eastward,  until  we  arrive  at  that 
<?ther  projecUng  promontory,  cftlled  the  Litaters^  wbtxo 
they  evidently  begin  to  aboot  qp,  but  at  a  very  amaU 
angle.    Farther  on,  they  may  be  traced  to  a  greater  ele- 
vation ;  and  beyond  tfee  excavations  .^t  the  Cove  shoire, 
the  strata  evidently  appe^  to  rise  at  an  angle  of  40 
tio  45°,  (for  SO;  I  see  I  bad  marked  it  on  the  spot :) 
Peyond  this,  they  pontinue.torise.  ai  ^very  turning,  UBtU 
they  are  at  last  lost  in  almost  perpendicular  blocks  ;.«iid 
At  pne  place,  before  we  come  tP  the  Ewerlairs,  a  curious 
ineeting  or  junction  of  red  and  whUe  sandstone  takes 
place,  in  forni  of  a  gothic  arch,  with  a  laig^  detached 
l^lopk  of  the  white  hanging  oycjr,  ^t  the  place,  where  the 
aifles  of  tl?e  arch  should  have  ipet  at  the  top,  and  several 
^ler  portions  of  the  red  have  actually  fall?p  down, 
as  if  broken  off  by  the  point  of  the  wh^e  ^ide  of  the 
arch,  before  it  also  had  been  brokeu  itself,,in  its  turn. 
Beyond  this  a  little,  a  confused  mass  of  strata  makes  its 
appearance,  or  rather,  something  of  the  nature  of  hq^ 
ri2<«tal,  supported  at  the  ends  by  verUpal  strata,— and 
4t  the  Ewe-lairs,  we  have  the  curious  anomaly  of  two 
distinct  strata,  one  in  a  position  alpost  horizontals  and 
ihe  other  almost  perpendicular  in  the  some  cliff;,  both, 
however,  rising. in  one  direction,  having  their  prant  of 
elevation  to  the  east:— and  at  a  distance,  beyond  the 
Pease  burn,  we  see  the  strata,  which  now  assume  a 
red  complexion,  at  a  place  called  Greenheugh,  lying  in 
a  contrary  direction  from  those  at  the  Siccar  Point- 
where,  the  junction  of  the  Kill^  or  Grey-wacke^  is  so 
strikingly  displayed. 

Beyond  the  Ewe-lairs  I  was,  however,    prevented 
from  proceeding  farther  at  the  time,  by  the  tide,  but  in 


y  Google 


mhtf$        B00«:  OF  NATUKE  LAID  OfEN.  8S 

9:  few  day$  iifl0r»  I  went  sdutbward  with  the  mo^^mg 
couch  to tbepibi^e  where  the  roods  separate  at  Cock-* 
bani9iHith  Tower*  md  tben^  laiade  the  be^t  of  my 
iray,  by  that  wonderful  effort  of  faunian  art,  thePwMi 
Bridge,  and  the  favnr  of  Odd  Camfaus  West»iiiaiiNi,  to 

TH^  61CCAK  POINT. 

But  suck  a  sight  as  I  shall  sot  easily  forget  l^^-cveii 
without  the  benefit  of  such  a  lecturer  as  Dr  Hatton 
upon  the  spot.  Oa  me  who  saw  it  for  the  first  .time, 
and  e?eQ  brfore  I  had  read  the  Professor^s  descriptioa 
T4be  iiqpresfflon  was  strong  indeed,  and  not  likely 
to  be  soon  forgotten. 

It  is  true,  I.faad  po  idea  at  the  time,  that  I  then  stood 
<A  a  spot,  .infhere  the  illustrious  triumvirate  I  formerly 
■^Dtioned,  atood,  before  me/««J)at,  in  a*  situation  so  sub* 
limdj  awfui,««-iQ  a  dark,  damp,  day  of  Dec^nber,»«M 
when  I  eould-  ataroely  keap  my  footing  for  the  unbd)  a- 
iBong  the  rugged  and  slaty  diffs,^^with  such  evident 
>nvka  lOMnlnd  me  of  some  U*jemend6us  convulsion,  some 
as^l  catastrophe^  lumng,  at  one  time  or  other,  taken 
plaoe  on  die  very  qfx>t  I  then  stood  :T-Ia  which,  I  b^ 
ImU  in  one  dnreotioo,  the  rocks  as  it  were  heaved  upirooL 
bekrw,  in  splintered  fr^ments  and  perpendicular  ridges ;: 
^n  another,  the  sandstone  above,  and  near  the  top  of 
the  mountain,  lying  in  m  seemingly  undisturbed  hori- 
zontal ppsition  :  On  this  side  tlie  sea  making  its  way 
uitotheooye^  that  appeared  to  have  been  hollowed  out, 
in  the  midst  of  conflicting  elements,  at  the  foot  of  the 
Qountaifi,  (und  where,  with  an  eye  to  the  simile  made 
WW  of  in  Ifrflayfair'a  description,  the  knife  of  that 
dexterous  dissector  seemed  still  busy  at  work,)— and,  on 

"^t,  a  pavemept  of  indurated  gravel,  and  other  former 
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debris,  evidently  run  together,  obtisolidated  and-  hard- 
ened, by  some  more  powerful  agent  is  the  hand  of  fia« 
ture,  than  any  that  \^  apparently  now  acting  <hi  the 
spot, — I  really  felt  so  strange^  that,  although,  while 
memory  lasts,  I  can  never  forget  them,  I  cannot  weii 
describe  my  sensations :  v4iich,  I  presume,  were  some- 
what akin  to  those  eicperienced  by  Professor  Jameton, 
when,  speaking  of  the  tremendous  scenery  at  Gari/e^ 
hodie^  in  the  island  of  Arran,  in  his  min^ralogictd  tra- 
vels through  that  island,  he  is  forced  to  break  out  in 
the  following  exclamation  :^^<<  What  man,  possessed 
of  reason,  contemplating  this  awful  sceite,  could  doubt  of 
the  existence  of  that  Being,  whose  power  and  wisdom 
are  far  beyond  the  reach  of  human  comprehension  ? 
If  such  a  man  exist,  vanity,  not  soundness  of  judg- 
ment, is  the  distinguishing  feature  of- bis  character. 
Few,  indeed,  of  those  who  deny,  or  even  doubt  the  ex- 
istence of  Deity,  have  ever  beheld,  far  less  studied^  the 
stupendous  and  awful  works  of  nature.***  And,  had  it 
not  been  that  my  attention  was  fordiUy  withdrawn  to  a 
most  luminous  rainbow,  that  appeared  in  the  heaveiity 
at  the  moment  I  had  gained,  by  means  of  the  transverse 
roads  cut  out  on  its  brow^  the  summit  of  (he  mountain 
which  forms  this  interesting  promontory,  (as  tf^  to  ro-^ 
mind  me  of  the  time  when  the  fountains  of  the  great 
deep  were  broken  up,  by  whatever  agent  or  power  it 
was  effected,)  there  is  no  saying  where  my  cogitations 
and  reflections  might  have  ended. 

That  fire  has  been  employed  in  <ftw  part  of  the 
breaking  up,  there  seems  to  be  no  reason  to  doubt  :— 


*  James'  toL  1.  p.  80.  4to.     Ediiu  18  ?3. 
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the  appeaiaiioes  here  seem  to  be,  not  only  cobvincing, 
but  overwhelming  in  the  eiLtreme ; — and  what  is  there 
m  this,  incompatible  with  the  discoveries  of.  modem 
philosophers,  who  have  found  fire  or  heat  such  a  power<» 
iiil,.  yet  such  a  common  agent,  in  the  hands  of  the 
Ddty  ?— fAnd  what  is  there  irreconcilable  in  this,  to  the 
language  of  that  Book,  which  says :  *'  Who  maketh  his 
aBgd8  8{N[vit8,  and  hie  ministers  a  flame  of  fire.''*         t 

Bat  here  the  wondel^  of  this  wonderful  coast  (aL 
though  I  ha^d  not  an  opportunity  of  investigating  therai 
farther  at  the  time,)t  do  not  cease.  They  are  still  con- 
tuuied  as  we  advance  to  the  eastward  ;  and  along  the 
^  of  that  tremendous  aggregation  of  perpencUcu* 
lar  (£ffs,  that  we  now^  see  before  us  in  that  direction, 
is  displayed^  m  truly  gigantic  characters,  a  lumd-^wriU 
M^^that  nothing  short  of  the  power  of.  Omnipotence 
oiQ  «bUterate9--aad  which^  it  may  therefore  be  inferr 
Kd,  nothing  short  of  the  energies  of  the  Ahnighty 
could  have  executed. 

Yes :  on  that  sea-girt  wall  of  prodigious  dimensions, 
which  we  have  now  unda:  our  eye,  stretching  away  into 
Ae  bosom  of  the  ocean,  there  is,  indeed,  a  striking  dis^ 
play  of  those  wonderful  convolutions  and  turnings, — 
and  headings  and  risings,  that  we  had  formerly  occa- 
sion to  mention  f  so  much  so,  that  Sir  James  Hall,  the 
pioprietor  of  the  gnouods  which  we  have  just  gone 
over,  and  upon  which  the  Skear  is  situated,  in  a  voy* 
age  that  he  made  along  this  coast  some  years  ago,  (ac« 
companied  by  his  son  then  Lieutenant,  now  the  cele* 
bnted  Captun  Basil  Hall,)  counted  no  less  than  sixteen 

•  Heb.  I.  7* 
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distinct  bendidgs  in  tHe  course  of  Ax  imieB,  etxh  of 
tile  largedt  size,  and  rttooiiing  ffoin  tup  to  bottom  of 
the  cliffs,  their  curvature  being  altemntdy  eoacsve  and 
eonvex  upwards.* 


*  See  paper  read  before  the  Kojal  Society,  at  Edinburgh,  February 
Sd,  1812.  Trans,  of  the  Royal  Society,  vol.  viL  p*  79— «l.-^But» 
M  this  pap«r  contafaifl  othtr  nuitter  dcsctiptite  of  tbe  wbde  of  thit 
Alpint  traet  of  country,  from  sea  to  saa,  I  shall  here  glva  th€  ^uotfr- 
Uon  more  at  large,  and  in  Sir  Jameses  own  words : 

**  The  tract  of  country  extending  across  this  island,  from  th6  sea- 
coast  of  Galloway  to  that  of  Berwickshire,  consists,  with  little  inter- 
imption,  of  that  species  of  rock,  which  has  of  late  been  moil  geamrtStf 
known  by  the  German  name  of  Grauwachf*  But  aft  tMs  g^sck  dees 
not  difier  essentially  from  what  in  Cornwall  is  called  Killaa^  I  am  dis* 
posed^  in  concurrence  with  several-  members  of  this  society,  in  pacticu« 
lar  with  Ma  Allan,  who  has  of  Ute  beeA  in  do^walt,  Md  hmTfiaid 
particular  attention  (o  th^t  siibjee^  td^r«^  fiie^  trnddnHI  friMvOMa^ 
wacke^  ftifd  adopt  that  of  Killaii  aa-  belii^.  nii«eeeaf0aiai  to  anr  kar* 
goage. 

*<  The  continuation  is  so  unbroken,  that  I  believe  it  would  be  prac- 
ticable to  walk  from. one  sea  tp  the  other,. without  treading  upon  any 
t-ock  but  Killas ;  and  as  its  cbaracCdr  is  identical  thfmigfaoti^  wtf  seem  to 
be  authorised,  in  every  view  of  minenAogy^  tvlMic  af>M«tlkhw^alt  M 
one,  with  vespecc  to  origin  and  hiateiy ;  e^  lbtt,*flMtvatioae  aiAda  at 
any  one  p»i  of  the  vange^  knay,  with  confidence,  be  applied  to  the  rest. 

*<  Tbe  killas  consists  every  where,  of  an  assemblage  of  strata  of  vanout 
thickness,  from  several  yards,  to  the  minutest  leaf  of  slate.  It  is,  hi 
general,  of  a  dark-1)lu6  colouf,  Otkd  y^eA  &tktAik^,  b  fiMthd- Co'con* 
^ist  of  a  congeries  of  litagmeaa^,  lehieh  beit  ttie'dRfct  ftaddUMaA  pnUk 
eif  having  been  deposited  in  an  liadaontal  paokfon.:  Th^  sliala  lie  pa. 
rallel  to  each  other,  but  are  every,  where  far  from  beioi^  horkeontal, 
their  prevailing  and  best  known  positioii  being  vertical,  or  nearly  ao. 
They  are  often  beHt,  however,  at  various  angles,  fl^qU^ntiy  Vety  acatr, 
aYid  sometimes  with  thtf  itttttn  veHHy  deable^a^ctt  4(eBta4^Ba»  la 
all  the  iflilaiid  paM  of  tbia  ranger  the  rack  appears  ao  partially*  shewing 
itself  only  in  river-courses,  or  in  -qvanleB,  that  it  is  difficult  to  obtain 
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U'lmid  appear  frrnn  tbe  navyey  of  Sir  Jaine#,  wkb 
its  acoompanying  emgraTiDgs,  (which  are  highly  cba« 
MGtaristic,  and  truly  d»|^iplave  of  iJm^  astonishing  apt 
pearances  which  this  singular  coast  ppes^DtsJ.  that  thes^ 
wonderful  traces  of  the  6Dger  of  Omnipotence,  (foip 
I  eannot  err  in  so  designatiiig  theni)  however  they 
may  have  been  delineated,  or  to  whatever  cause  they 


ujcofieet  iofoniuitkm  as  to  tbe  position  of  the  strata,  which  frequent* 
1^  eshibt  great  seeming  .irregalaHljr,  and  which  catmot  be  described^ 
without  making  use  of  language,  which,  at  first  sight,  bears  an  ap* 
pevance  of  contradiction  in  terms.  Thus  it  not  uiifrequentlj  happens, 
that  one  set  shews  itself  in  a  position  at  the  snrfkce,  nearly  erect,  but 
Mngadedded  dip  to  the  cast;  and  that  jnthe  imme^^ate  j»«ig|w 
lioinliood,  another  set  occurs  in  a  poaitioii  umilar  to  the  first,  bu^ 
^ving  a  no  less  decided  dip  to  the  west.    • 

"  On  tfae  shore  of  the  sea,  however,  where  these  rocks  are  bare,  and 
apoted  in  such  a  manner,  that'  our  view  can  etnbVace  at  once  a  con- 
tidcnble  extent  of  the  masS)  the  general  structure  becomes  apparent  ;> 
■Bd  we  axe  enabled  to  give  a  rational  •ooount  of  these  seeming  anoitaa* 
Uei.  This  oppoirtunity  of  obaenration,  occurs  with  peculiar  advantage 
oa  tbe  coast  of  Berwickshire,  where  tfae  lofty  cliffs  which  extend  from 
Flit  Castle  eastward,  to  Gun*s  Green,  near  Eyemouth,  present  to  viewr 
*  cnw  section  of  'these  strata,  by  which  their  position  is- seen  to  po»- 
m§  rnueh  more  meUiod  and  x^larity,  than  the  inland  rocka  would. 
bsfe  led  na  to  expect.  The  strata  here,  exhibit  a'  succession  of  regular 
busings,  and  powerful  undulations^  reaching ,  from  top  to  bottom  of 
the  cliffs,  two  or  three  hundred  feet  in  height.  These  are  occasionally 
interrupted,  as  might  be  expected,  by  the  irregularities  of  the  coast,  by' 
diifts  and  dislocations  of  the  beds^  and  sometimes,  as  happens  at>  St 
Abb's  Head,  by  tbe^  intenrentieiir  of  wbinatone  i  or  occasionally  of. 
P«I*yTy.  ^        . 

"  Notwithstanding  these  interruptions,  I  reckoned,  (in  an  excursion 
to  that  coast,  made  last  summer  with  my  son  Lieutenant  Basil  Hall,' 
^thift  society,)  sixteen  distinct  bendings,  in  the'course  of  about  six  miles, 
tteh  of  the  largest  size,  and  reaching  from  top  to  bottom  of  tbe  cliffs, 
t^  comtiire  being  alternately  concore  and  conrex  upwards*** 
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wjird  as  the  pdrt  of  EyeriiOUtb ;  nV  tb^  ifei^UiMirhood 
of  which  place,  ire  are  iolformed,  by'  the  muiie  eneM 
ebsef ver  of  the  woiideifiil'  apemti&An  of  iMeim,  tht 
kiila»  and  sandstone  meet  on  the  ettst,  aaf  lliey  do  bett 
on  the  west  side  of  the  Lattnnenaiilff  i^tig^^  at  the  6i<^ 
car  Point,  where  the jtmcCiod  issb^ visibty  dtspTayied. 

ktk  tnO    neiffitDOlirlNIOCl    OC    DOCn    1  lIQCtlOliay       9ir 

James  goes  on  to  obderv^,   ^  thgsaiicteione  strata  had 

open  by  the  shore,  present  to  tiew  a  stiikmg  picture  o# 
former  revolutions.  In  both,  the  sandstone  remote 
itom  the  junction^  is  seen  in  an  horizontal  [Kisitioiv 
iviiich  seems  to  be  its  general  character,  and  wUeb^ 
tipoti  the  west,  it  maraCiHiiiB  to  a  great  exte^  ;  hat,  m 
the  neighbourhood  of  th6  jutictien,  the  beds  become 
absolutely  perpendicular,  in  a  rock  which,  in  both  cases, 
nseft  to  the  height  of  thirty  or  forty  feet/' 

^  This  ehangv  of  poMtion  tekm  f^ac*  differeatly  i» 
fhe  two  cases. — That  upon  t!he  east  is  strddett  and  imk 
mediate,  the  whole  change  being  performed  in  a  single 
qli£^  at  the  bottom  of  which  the  beds  ave  horizontal,. 
Hud,  at  its  summit  vertical,  naif,,  leaning  over  ufmi 
themselves ;  on  the  other,  it  iar  gradual,  the  sfttetia  being 
ieen  in  succession  to  pass  through  every  intermediate  de- 
clivity, the  change  occupying  more  thana  mile  of  coast. •'"' 

I  have  been  thua  particular  in  my  description,  gnd 
induced  to  dwell  so  long  on  this  part  of  the  ooaflsft  from 
the  conviction,  that  it  not  only  deserves  to  be  classed 
among  those  particular,  spots,  which  Professor  Flayfair 

*  This  my  readers  wiU  obsenre,  is  esscUy  the  way  in  which  I  des- 
aeribed  tfa€  atrala  to  bs  lying  on  ih%  weatam  part  of  the  coMtoT  Ber« 

wickahirsy  in  my  walk  eastward. 
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to  g«*«yr  *<n<l  in  e6iMsf^qiieii(5<&  of  tte  Aingular  ttutf 
awM  pbenMiiMl  ^  ifoC«fire  #llMh  if  elxhifeAtd  inisach  ft 
Btrikiftg;  point  6f  view,  pedtfHairty  dedelrttef  the  atten^ 
li«i  of  the  BWi'e  tdirAntid  natofalfst  ;*  biit  tj^t,  in  itrf 
mildet  features,  in  thc^g^tJe  ifeings'  Ami  diffferent  «r^ 
gles  of  ioelfDafiott  in  whi<»h  tbe  ^tttttA  tite  f^h  d^pbs^ 
httm^m  aLtetit  6f  coaiit,  otv  the  JbAre  ffonts  of  it* 
«iei  pred^m  ttxAa^  it  rility,  ificfeed,  ft»  I  brfdrtf 
Ifl*  Mcftsi^n  1^  oltoerv;^,  be  f^garded  ats  a  kbd  of  g«o*^ 
Ibgitel  a^^Abet  to  y^nMig  beginn^rt  itt  tm  suWimtfr' 
^dy:— A  key.  Of  iihwtraeiofttO'irhat  I  have  advattdef^ 
A  tile  pveeedifig  chApter,  and  which  must,  in  agr^at 
depiee,  prepaid  the«tt  f6t  what  i^  to  foHaw.  ^ 

And  if  we  tfittehd^  our-  v^dealiched  a  littte  farthV*f  to 
tlwwtttwairrf,  ovet  thod©  eMtensive'  beds  and  layer*  of^ 
itatestoike  winciv  aire  fotmd  on  ti^coiBt  at  Skatefaw^aiid' 
bciow  Base  Bemia,  atid  the  other  #ock9,  some  of  th^m 
^^  ctfrioua  aspect,  tifH  we  iildtide  lalsio  fh^  bittatiie' 
^d  eoriglomeratd,-^and  eofaoi^ar  and  trap^-^-^nfd  trap 
^  fitnaationfr,  in  th^  nei^g(ibaiM4idoii  of  Dunbar  ^-^^dd 
ihei,  fiiMH  tfte  Ihie  of  eo^  We  ha^e  thtrsi  fertnedy  go  90 ' 

^hjeed;  in  oAe  partlettlai',  tiigfily'Mte^«fl<kig  to  the  «i«l^  otui^ticAf 
^iiki^ifartinci  Af  «oast  maybe  sM  t» inrpsss tisat  firifetoiid-^' 
**Ki'rti  tbA  Iriand  ef  Arratt*^    Imeaa-  in  rogtad  to  the  vufble  janc^ 
tio&of  the  primary  wkhthe  secondary  strata,  for  the  Frofeseor  in  his 
illustrations  of  llutton,  observes :  .     .       .  .     i 

"  tile  ]esM  complete  of  the  obsi^fyttfofts  at  Arfan,  WHa  thtft  df'tbi^ ' 
jiAetioBof  fte  primitiTe  with  tbe  setfdiidarf  Mitetai  whldi  iii  bat  itU  > 
'^iktuwthr  Men  kxttiat  island,  tad  only  at  one  plaoe.     Indfedi  the  ceo-  . 
tictof  theie  two  kinds  of  rock,  though  it  forms  a  line  circumscribing 
*«  basts  of  all  primitive  countries,  is  so  covered  by  the  soil,  as  to  be 
liiibieiaTeryfewplaccf,"— PUyfair's  korks,  vol.  I  p.  78.  vdl.  irASTSL  ' 
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far  back  inland^  as  to  oonprehaod  within  our  UttutSy  thode 
numerous  Jairjf  castles  as  they  ase  called,  that  have  e- 
Bierged,  or  are  no«r  eDmging  with  a  little  assistance 
from  art,  from  underground  in  the  mountainous  dis- 
tiicty  to  the  westward  of  the  village  of  Oldhamstocks^ 
(of  whicb  we  shall  have  occasion  to  speak  hereafter^  in 
the  illustration  of  our  subject) ;  and  afterwards  go  still 
farther,  and  take  into  cpnsideraticm  the  appearance  of 
the^oni^  upon  Fasney  Water,,  near  Sparkletoe9>the 
tiighest  hill  of  this  part  o£  the  Lammermuir  ranges 
our  picture  will  be  still  more  complete,,  and  give  East 
i^othian  and  its  neighbouring  coast  ef  Berwickshire  an 
importance,  in  a  geological  point  of  view,  that  I  dare 
say,  many  of  my  readersi  had  no  previous  conception  oS» 
.  To  this  part  of  the  coast,  I  trnst  many  of  them  will, 
therefore,  direct  their  attention,  even  although  it  should 
cost  some  of  them  a  short  pilgrimage  for  the  purpose ; 
apd  while  (as  will  no  doubt  be  the  case  with  most,), 
they  are  made  to  gaze  and  wonder,  and  admire  in  some 
parts,  and  be  absolutely  astounded  in  others,  by  «ghts* 
sp  n^uch  above  their  cc»nprehension^  it  is  to  be  hoped 
they  will  be  disposed  to  impute  all  to  the  true  cause, — 
and  in  those  things  they  cannot  understand,  rather 
to  lay  it  to  the  account  of  their  limited  faculties^  and 
the  very  unsufBcient  data  they  have  to  form  their  con* 
elusions  by,  with  the  assistance  of  these  faculties,  than 
to  any  defect  in  the  arrangement  of  Him,  whose  wis- 
dom and  goodness,  as  well  as  the  powerful  workings  of 
Omnipotence,  are  so  conspicuously  displayed  in  such  an 
arrangement  as  we  have  now  before  us  in  the  present 
constitution  of  our  globe,  however^  or  by  whatever 
means,  it  has  been  effected. 
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CHAPTER  V. 

Internal  stuucTuafi  of  the  EARth 

CONTlKUi^IX 


Van  ktl  aot  bees  able  t9  ptnetntt  to  a  gnat  dcplti^-^WlMt  Ad  Now 
CLios,  or  unexplored  part  of  our  globe  may  be  supposed  to  b«  coaur 
poMd  of,  acoordli^  to  the  lights  of  modem  science. — Former  tbecv 
ties.— Data  upon  which  present  coficlusionsare  built,  and,  therelbi«» 
luyipoMd  to  rttf  vrpoh  a  illOrto  MUd  foirachiioib^VdMnoer  aliJL 
festb^iiki*,'  htm  tbay  takf  b»  OTCbitoted' ft>r  oa'ttflifllMd  i^tiHel.. 
plia— Mf  Parkana*  wiifidarful  asparim«ata.^Fff«qu€m7  nf  EmriL 
foakss  in  South  America.'— Beaefidal  moral  results  o^  according  ta 
Hofflboldt— A  smart  sbopl^  felt  fn  Scotland,  in  January  1890. 


*cmii4U#i!y  jMM«%>iiMrMi#  God? HnmOmfiurouftke 

"Hit  as  high  ofkMvm^r^hat  eami  thou  do  f  d&tptrtharikeU^wSbi, 
amU  thou  knowf  The  measure  thereof  is  longer  than  the  earthy 
^nd  broadif  thati  ih0  ito.-^(*%  iL  7*  8«  9. 

'*  The  ditud  tafcdMt  iiHitisieft  to  good  r 
IUmMket*dJlamM  might  uftdermin^  the  isMd.'*— romi*. 

Bm  what  are  the  greatest  depths  to  which  human  in- 
genuity has  been' able  to- penetrate^  even  assisted  by  all 
the  improvementB  of  modern  machinery^  and  the  tre- 
mendous explosive  eiFects  of  gunpowder* — ^to  the  ex- 
tent of  tho9e  unknown,  regions  which  lie  beyond  thia 

■ ^■■ii  1       ii>l     ■  I t ^    I.I   il         III      !■■     I  ■       I 

*  I  hara  a  aaia  balbiv  m»mfMt  ifioaumv,finm,  HaddiUgtMif,  daM 
17tb  February  1825,  meAfiailliigr  tfiata^shoclL  of  an  eirfb^M^  bad 
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most  effectual  bulwark  against  further  encroachment — 
this  strong  and  compact  granitFc  wall,  whrchhas  hitherto 
baffled  al^  our  researches,  and  like  the  mighty  barriers 
of  the  ocean,  beyond  which  the^wi^tery  element  oannot 
pass,  ^  has  s^d — Hitherto  shalt  thou  .come,,  but  no  fur* 
tber ;'  for  here  thy  pseud  labouis); shall  be  staid. 

The  greatest  depth  to  which  we  have  hitherto  been 
able  to  go,  either  by  natural  or  artificial  means — ^whether 
hy  naituittl'  subterranean  passages,,  er  the  most  laboup- 
t)us  excavations,  in  mines  or  otherwise,  does  not  exceed 
three  quarters  of  a  mite,,  or  a  twelve  thousandth  part 
of  the  diameter  of  the  eactb,! — and  what  is  that  to  the 
jsemi-diameter  of  our  globe-,  or  the  distance  that  xeacbes 
from  the  surface  to  the  centre,  w4iicb  according  to  the 
nearest  calculation,  is  found  to  be  nearly  4000  miles.. 
Well,  therefore,  may  it  be  said,  in  the  words  of  one  nuK 
dern  author  :  "  W^  have  ascertained  the  dimensions 
cf  the  suH-towe  know  the  laws  of  gravity  upon  the  sur- 
face of  Jupiter-^we  have  measured  the  elevations  of  the 
Mountains  of  the  Moon  ;  even  the  erratic  comets  seem 
to  submit  to  the  calculations  of  our  astronomers ;  but  the 
interior  of  that  very  earth  upon  which  we  walk,  baffles 
•ettr  researehes'^ ;  and-,  in  those  of  another :  <<  Instead 
of  being  able  to  explore  tiie  secrets  of  the  nucleus,  we 
have  not  been  abfe,  as  yet,  to  get  beyond  the  shell  of 
the  interior  of  our  habitation.*'* 

What  lies  beyond  this  granitic  sheM,.  it  iSy  therefore, 

been  generally  felt  there,  on  tbat  morning,  at  eight  o*dock«     It,  how* 
erer^  turned  out,  that  Stob*ft  powder-mitts,  near  Dalkeith,  had  blown  i 
;up  at  that  iime.^  What  a>  tremeodouB  cenoufiaiontmuat  it  hvrm  b«eB,  to  | 
affect  tba  earth  ta  much*. at  sueh.a  dialince ! 

t  Malta  Brun*a  Pbytical  Geogimpb;,  toI  i«  p.  154*. 
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impossible  to  say,  altbough  "to  reason  from  analogy; 
foandedon  the  discovery  df  modem  geoiogists,- rtiat 
the  dennty  or  weight  of  the  materials  that  constitute 
bur  globe  increases  generally  as  they  recede  from  the 
surface  and  approach  the  cetiit^^  the  probability  ist 
g;reat,  that  the  nucleus,  or  to  use  a  more  familiar  ex. 
pression,  the  tcerftel  of  our  globe,  is  composed  of  'some-i' 
thing  of  a  metallic  nature,  ior,-  at  least,'  much  heavier' 
than  granite,  the  lowest  rocky  ibnnation'  to  which  man' 
has  yet  been  able  to  penetrate.  • 

Without  such  excellent  data  to  reason  from^  as  the 
progress  of  new  discovery,  and  the  experiment  of  mo-' 
dem  science,  have  brought  to  light,  it  is  truly  amusing 
to  seethe  variety  of  curious  conjectures,  and  the  vi-' 
aioDaiy  (as  many  of  them  are  now  proved  to  be)  theo- 
ries, that  have  been  inroached  upon'  the  subject  iVom 
time  to  time^^butas  it  is  facts  not  theories  with  which 
we  hanre  at  present  to  do,  and  as  tlie  amplitude  of  my' 
ondertaking,  I  akeady  find,  will  require  me  to  keep' 
within  bounds,  that  I  may  not  exceed  my  very  circum- 
tcribed  limits,  I  shall  just  mention  a  few  of  them. 

Burnet^  in  his  theory,  supposed  tKe  earth  at  first  to 
be  composed  internally  of  a  great  mass  of  water,  which 
beiog  broken  Aip  by  the  surface  falling  clown,  formed' 
the  deluge. 

Whiskm  on  the  contrary^  supposed  the  earth  to  be  a 
jphere  of  heated  iron,  formed  by  the  atmosphere  of 
Boe  comet,  and  deluged  by  the  tail  of  another. 

Leilmitz  and  Descartes^  conceived  the  world  to  be 
Botliing  less  than  a  vitrified  globe,  formed  out  of  an 
extinguished  sun. 

DemoOet,  that  the   globe  bad  for  many  thousand' 
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Kk'^ier  9Qmi^lt9d  it,  as  anei  drfiildful  vQleadQ* 
K^kr9  X\^»tjmpm^9  mippos^  it  ^  be  ppasesied 
of  living  fa<n)|ti«S»  W^  H  <;iwrfatieg  vital  floid,->**that, 
sjl.itf  pi^rti^le9  ane  alive,  and  posses  inBtinet  aivi  voli- 
ti^i  whence  thm  altraetkm  and  r^puUipn :  that,  the 
Qrg^s  through  which  the  .hug^  animal  b):eatb^%  are 
t^  ^9unt^n&;'^h^t,  paip^ral  veins  fO-e  abscQsaea;  and 
Metals  the  product  of  rottenoess  axiii  .di$ea0^. 

jp^rtranefi^  SMppofi^s  th^  1^?  f^4rt;h  is  hollow^  and 
CQx:^ici3  a  loadstone^^ff^gge^l  ^o|04;>ne  pple  tp  tbeplher 
by  comets ;  sq  fp,  bj  chfingifig  ijte  deotre  pf  gruvity,  to 
4r9wn  akerpately  tb^  twp  hepiii&pheres ! 
.  It  is  fprtviniite,  however)  for  us,  amidst  this  tf^fpa/n  of 
<^jecture,  that  W(»  have  \n  our  era  of  eblightened 
j^ijence^.a  more  surerdata  to  reason  by :  In  the  woids 
of  my  /esteemed  frienid,  Pr  Sni^t,  in  his  facts  and  ob. 
i^rvatip9s  tpwards  forming.a  new  thaoey  of  the  earth : 
rf^^  Natui^e  has  subjected  to  our  view,  what  isi  leally 
useful,  either  to  our  oomforts,  or  to  Uie  inVeatigfttion 
pf  the  truths  which  are  derived  from  the  study  of  faer 
iforks.  While  we  are  deprived,  therefore,  here  of  ac- 
t^^  pb^ervation,  the  specific  gravity  of  the  globe  has 
been  ascertained  by  means  derived  from  astronomical 
s<.*ience.  This  result,  resting  on  the  principle  suggest- 
ejd  by  NewUm^  of  the  deflection  of  the  plummet  from  the 
perpendicular,  in  consequence  of  the  attraction  of  a 
mountain  mass,  has  given  to  the  earth  a  mean  density 
qf  nearly  twice  that  of  the  granitic  and  other  rocks 
which  compose  its  surface,  or  about  five  times  the  sp»» 
cific  gravity  of  water.     Hence,  allowing  for  the  wi^rs 
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of  the  ocean,  which  cover  tbree-fobrtbs  of  its  surfaee, 
and  the  lighter  strata,  which  alone  are  subjected  to  our  \ 
observation,  it  follows,  that  the  paits  of  the  earth  be- 
neath these,  must  be  heavier,  in  order  to  compensate 
for  the  less  dense  materials  above  tkem.  A  $iructure, 
to  a  great  extent  cavernous,  is  thus  excluded. 

**  Respecting  the  interior,  we  may,  however,  infer 
something  more  than  its  density.  Of  all  the  rocks  yet 
obttrved^  gnmitev  or  unstratified  rocks  like  it,  occnpy 
the  lowest  or  innermost  situation  ;  but  these  compact 
rocks  must  encircle  others  far  more  dense  than  them-' 
selves.  Yet,  as  we  have  no  knowledge  of  non-metallic 
sttbstancea^  possessed  of  a  specific  gravity  of  more  than 
four  or  five  tnnes  that  of  water,  it  i«  a  le^timate  infer- 
ence  that  denser  matter,  and  of  course  the  interior  of 
the  earth,  is  of  a  metallic  nature, 

"  This  inference,"  the  Doctor  goes  on  to  obeervte, 
"  is  confirmed  by  some  new  discoveries,  of  Sir  Hirai-' 
phry  Davy ;  and  the  experiments  made  with  the  batter- 
ies of  VoLTA,  in  1808,  and  the  operations  on  a  Perth 
shire  nxnmtain,  thirty-five  years  before,. he  mentioiK,  as 
having  united  in  forming  this  interesting  result. 

**  No  sooner,""  says  he,  ^^  were  Calcium  and  Alumi^ 
^m,  (the  newly  discovered  metals,)  in  tlie  bands  of 
their  iUustiious  discoverer^  than  those  ideas  of  the  na* 
ture  of  the  world  arose.  Wherever  we  look,  we .  be- 
hold around  us,  in  the  great  masses  of  the  globe,  com- 
pounds of  oxygen  with  metallic  basis.  These  com- 
pounds must  have  originated  by  combustion ;  for  the 
new  metals  inflame  on  admitting  water  to  their  sub- 
stance. 

"  An  explanation  of  volcanoes  was  immediately  in- 
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ferred,  from  the  admission  of  water  to  a  part  of  the  me- 
tallic interior.''*  And,  knowing  as  we  do,  the  activity  of 
the  elementary  gase8,f  and  the  prodigious  expansive 
force  of  steam  under  the  power  of  pressure,  and  the  in- 
fluence of  generated  heat^ — ^need  we  seek  for  any  other 


*  Knigbt's  Facts  and  Observations,  &c.  p.  124 — 126.  Edin.  1818. 

t  <<Sir  Humphry  Davy  has  discovered,  that  the  application  of  a  cer- 
tain gas,  fifteen  times  heavier  than  the  atmosphere,  to  the  mechanism 
of  a  steam-engine,  will  produce  a  power  fully  equal  to  that  which  now 
results  from  the  application  of  steam.  The  great  obstacle  which  stands 
in  the  way  of  a  general  and  immediate  introduction  into  the  use  of 
this  gas,  is  the  difficulty  of  confining  it.  The  task  of  constructing 
convenient  vessels,  sufficiently  strong  for  that  purpose.  Sir  Humphry 
proposes  as  a  problem,  the  solution  of  which«  must  be  attended  with 
inestimable  benefit  to  this  country." 

^  Expansive  force  of  steam  indeed  !  Upon  this  subject  we  think,  we 
cannot  do  better  than  insert  the  following  abridgment  of  an  article, 
that  has  just  appeared  in  one  of  the  numbers  of  that  ably  conducted, 
and  extensively  useful  miscellany,  the  Glasgow  Mechanics*  Magazine, 
vis.  for  January  1826. — 

'<  Much  as  may  have  been  said  of  the  power  and  effects  of  steam, 
and  great  as  have  been  the  improvements  in  steam-engines,  and  in  the 
application  of  this  powerful  agent  to  the  purposes  of  manufacture  and 
the  arts,  it  was  reserved  for  Mr  Perkins,  to  astonish  the  world  with  a 
new  application  of  this  agent,  even  at  a  time  when  many  were  inclined 
to  imagine,  that  the  ingenuity  of  man  had  exerted  itself  to  the  utmost. 

**  A  trial  was  made  Itf&t  month,  at  Mr  Perkins'  manufactory  in  the 
Regent's  Park,  before  tlie  Duke  of  Wellington  and  staff,  together  with 
the  field  officers  of  the  engineers  and  artillery  from  Woolwich,  most 
competent  to  judge  from  their  scientific  knowledge.  Some  prepaid* 
tory  experiments  having  been  made,  about  the  hour  of  nine  a.  m  . 
Mr  Perkins  commenced  his  discharges  separately,  but  at  short  inter- 
vals,  against  an  iron  target,  at  the  distance  of  thirty-five  yards,  betn^ 
the  utau>st  lengtli  the  court-yard  of  the  manufttctory  would  admit.  The 
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agent  in  the  hands  of  nature,  for  the  production  of 
those  awful  phenomena  called  Earthqualces  f 

That  there  is  no  want  of  water  in  the  bowels  of  ti>e 
farth,  I  need  not  wait  till  I  arrive  at  my  chapter  that 


bullets  were  rendered  perfectly  flat  with  the  lowest  pressure  employed ; 
and  on  increasing  it  they  were  shivered  to  small  pieces.  Twelve  one- 
ioch  deal  -planks,  framed  in  grooves  an  inch  apart,  were  then  opposed 
to  the  gun  at  the  same  distance^  and  the  ball  passed  through  eleven  of 
them.  It  was  also  discharged  at  a  block  of  wood>  against  which  th« 
utmost  force  of  gunpowder  had  projected  bullets,  and  it  was  found 
equal  to  all  that  gunpowder  could  do.  Musket  balls  were  also  sent 
through  an  iron  plate,  one*fourth  of  an  inch  thick,  on  which  tlie  ut- 
.most  force  of  gunpowder  had  been  tried  ;  while  that  of  the  steam  was 
not  half  as  high  as  it  was  possible  to  carry  it.  Tlie  pressure  useil  waa 
>hoat  900  lbs  to  the  square  inch,  or  65  atmospheres,  while  it  might  b« 
cvried  as  high  as  200  atmospheres  with  perfect  safety. 

**  Hitherto  steam  had  shown  its  equality  with  gunpowder  in  force,  it 
next  became  needful,  to  show  wherein  this  terrible  weapon  of  destruc- 
tion left  all  that  gunpowder  could  do  far  beyond  competition.  To 
discharge  single  balls,  a  hopper  had  been  filled  with  them,  and  tbey^ 
vere  dropped  one  by  one  into  the  barrel  at  the  breech,  as  quick  as  the 
hand  could  move  a>  small  winch.  This  winch,  with  its  valve,  was  now 
^"I'^rewed,  and  the  barrel  communicated  with  the  steam  through  an 
Apparatus  resembling  the  nave  of  a  wheel,  into  which  it  was  screwed. 
A  tube,  projecting  like  a  single  spoke,  was  screwed  into  this  navc« 
(oumenms  radii  of  the  same  kind  were  shown  in  a  model  applied  to 
one  iiave,'so  that  in  one  revolution,  each  would  stand  in  turn  perpendi- 
cularly over  the  gun)  :  close  to  the  gun  it  had  a  valve,  above  which 
were  iifty-two  musket  bullets,  and  a  screw  closing  the  orifice  of  the 
tube  at  the  top.  This  tube  being  perpendicular,  the  bullets,  on  open- 
^8  the  valve,  fell  into  the  gun  by  their  own  gravity,  and  were  pro- 
jected one  by  one,  at  intervals  barely  perceptible  to  the  senses,  at  tho 
'^te  of  1000  per  minute.  The  roar  of  the  discharge  resembled  that  of 
Ihe  loudest  thunder ;  and  the  contents  of  one  tube  discharged  in  tbrco 
or  four  seconds,  afforded  the  roost  awful  evidence  of  the  power  of  this 
Bighty  lluid»  that  imagination  can  conceive.** 
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treats  of  subterranean  kikes,  &c,  to  demonstrate  r  This  is 
a  truth  that  comes  home  upon  every  one's  conviction, 
by  merely  asking  himself  the  simple  question — ^Whence 
comes  that  inestimable  fluid,  which  we  have  every  day 
so  mucli  occasion  to  make  use  of  ?— and,  that  there  is  no 
want  of  materials  for  kindling  these  subterranean  fires, 
must  be  evident  to  every  person  who  will  take  the  pains 
to  consider  the  various,  and  often  very  discordant 
means,  by  which  nature  accomplishes  her  purposes.* 

We  need  weary  ourselves,  therefore,  no  longer  widi 
conjecture,  in  regard  to  these  subterranean  rumblings ; 
these  convulsive  movements  and  tremendous  beick* 
ings,  which  may  truly  be  classed  among  the  awful  phe- 
nomena of  nature ;  for  they  may  all  be  traced  to  the 


*  In  the  slacking  of  lime  we  behold  water  uniting  with  A  caleu^ 
ous  earth  in  producing  this  effect ;  but  in  the  following  experiment^ 
'  illustrative  of  a  new  important  chemical  discovery,  we  wiH  €>b8erTe 
two  substances  still  more  dissimilar  in  their  natare  than  earth  and  w»- 
ter,  operating  in  the  same  way. 

<'  By  a  series  of  entirely  new  experiments,  M.  Dobereiner,  profes- 
sor of  chemistry,  in  the  University  of  Jena^  has  ascertained,  that  pia- 
Una,  the  heaviest  of  all  elementary  substances,  when  reduced  into  very 
fine  particles,  produces,  by  simple  contact  with  hydrogen  gas,  (Che 
lightest  of  elementary  substances,)  an  electrical  or  dynamic  combina- 
tion,  which,  if  brought  into  contact  with  hydrogen  gas,  or  with  atmo- 
spheric  air,  instantly  dissolves  itself,  yielding  fire  and  water !  To 
prove  this  important  fact  by  a  brilliant  experiment,  M.  Dobereiner 
makes  hydrogen  pass  from  a  reservoir,  by  a  capillary  tube,  curved  be- 
low, upon  pure  platina  in  powder,  which  is  contained  in  a  glass  tun- 
nel, hermetically  sealed  at  the  point,  so  that  the  gas  mingles  with  the 
atmospheric  air  before  it  touches  the  platina.  The  moment  that  the 
current  of  gas  reache<i  the  surface  of  the  platina,  the  powder  of  that 
metal  becomes  red  and  burning,  and  this  phenomenon  continues  as 
long  as  the  stream  of  gas  is  dh-ected  upon  it/* 
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same  cause ;  and  that  cause,  the  discoveries  in  modern 
science  enable  us  very  satisfactorily  to  account  for. 

In  regard  to  ssteam,  although  it  has  been  ascertained 
that  water  cannot  be  heated  beyond  tlie  b(Miing  pointy 
or  S129  in  an  open  vessel  in  the  atmospheric  air,  how^' 
ever  intense  may  be  the  heat  that  is  applied,  Mr  Per- 
kins has  shewn  by  his  experiments,  that  very  difierenl 
is  the  case,  when  it  is  heated  under  pressui'e.— •*  It  ii 
not  yet  accurately  ascertained,*^  observes  a-  late  write*' 
on  this  subject,  <<  what  is  the  relative  force  of  steam  lb 
be  obtained  from  water  at  given  temperatures.  But 
Mr  Perkins  has  heated  his  water  beyond  600?,  and 
the  strength  of  steam  thus  generated  may  be  guessed 
Bty  even  had  it  not  been  so  recently  put  tO' the  proof,  ai^ 
compared  with  gunpowder*  In  short,  this  principle  of 
iieating  water  under  pressure,  is  believed-  to  be  that 
which  causes  earthquakes  and  volcanoes^;  and  in  eluei*' 
dation  of  this  theory,  he  goes  on  to  eite  die  fact  of  a 
eoQStant  issue  of  immense  volumea  of  sleam  from  m 
cavern,  situated  at  the  foot  of  a  mountain  in  the  vicin«*- 
ily  of  the  Cordilleras  in  Mexico,  in  which  earthquake* 
vc  very-  frequent,  and  there  are  several  volcanic  moun*- 
tftins  not  far  distant.^ 

That  these  awful  phenomena  are  very  fr^uenl  ia  tha' 

*  Thk  exit  of  gteuii  he  considers  as  acting  t2ie  part  of  a  safbtj 
^vc,  placed  in  a  steam-engine  boiler :  preventing  the  steam  fi>om  be- 
UMS  heated  up  to  a  high  pressure  steam,  or  being  decomposed  and  con-- 
verted  into  hydrogen  gas ;  consequently,  the  mountain  in  question  has 
not  been  lifted  into  the  air,  or  a  volcano  formed  fn  its  summit,  which 
hut  for  this  escape  of  the  steam  must  have  inevitably  resulted.  It  caii 
f<hly  be  conceived  how  a  part  of  a  mountain  may  be  blown  up  by 
I  of  56|000  lbs  to  the  inch,  or  by  hydrogen  gas,  when  it  is  recoU 
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neighbourhood  of  that  prodigious  chain  of  mountains, 
the  Cordilleras  or  Andes  of  the  western  world,  we  have 
indeed  too  many  affecting  instances  on  record ;  and, 
to  corroborate  it,  we  need  not  go  so  far  back,  as  the  fa- 
tal £6th  March  1812,  when,  according  to  Humboldt,  the 
tolling  of  the  bells  in  the  churches  of  Caraccas^  by  an 
invisible  power,  summoned  so  many  people  to  their 
graves  towards  the  close  of  that  eventful  Holy  Thurs* 
day,  while  a  great  part  of  the  population  of  that  unfor- 
tunate place,  were  yet  assembled  at  their  devotions  :-f- 
Far  less  need  we  refer  to  those  earthquakes  that  have  at 
more  remote  times,  desolated  and  laid  waste  Lima,  in- 
cluding the  one  that  happened  on  the  S8th  October  1687, 
rendered  so  remarkable  by  its  effects  in  the  destruction 
of  it^  port  of  CaUao,  by  a  tremendous  rising  or  inundation 
of  the  sea,  which  having  retired  considerably  during  the 
second  shock,  returned  in  mountainous  waves,  and  ooBi- 

Iftcted  what  dreadful  explosions  haye  sometimea  occunred  from  Um 
bontiag  of  boilvrs  of  steam  endues,  in  which  the  very  weakest  stawn 
is  generated,  say  20  or  SO  lbs  to  the  square  inch.  Now  when  we 
bear  in  mind  the  ioimense  number  of  square  inches  contained  even  In 
the  measure  of  a  few  square  yards,  and  the  consequent  presaare  op^ 
posed  to  this  surface  by  the  high  steam  generated,  or  by  the  ignitioD  of 
hydrogien  gas,  no  one  can  be  suiprisedat  the  phenomena  of  earthquakes 
or  volcanoes. 

f  The  tolling  of  the  bells  it  would  appear,  was  but  a  precursor  to 
that  subterraneous  noise,  resembling  the  rolling  of  thunder,  but  louder 
and  of  longer  continuance,  which  was  immediately  followed  by  those 
frightful  motions  and  undulations  of  the  earth,  by  which  the  town  ot 
Caraccas  was  entirely  overthrown,  and  between  nine  and  ten  thousand 
•f  its  inhabitants  buried  in  the  ruins  of  the  houses  and  churches,  be« 
aides  the  number  of  persons  that  perished  in  the  other  towns  in  the 
province  of  Yenezuelai  amounting  in  all>  it  is  saidj  to  upwards  of 
SO.OOO  souls. 
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pletely  overwhelmed  this  devoted  fdace,  with  a  oonrider«' 
able  part  of  the  adjacent  country  !  For,  in  the  deserved- 
ly popular,  and  very  interesting  extracts,  from  the  jour* 
nal  of  Captain  Basil  Hall,  lately  given  to  the  world, 
we  have  the  particulars  of  an  earthquake,  that  happen- 
ed at  Copiapoy  in  Chili,   which  is  situated  at  no  great 
distance  from  that  tremendous  mountain  range,  so  late 
as  the  month  of  April  1819 ;  and  the  Captain  describes 
in  the  same  journal,  two  instances,  at  little  more  than  a 
tweivemonth^s  distance,  wherein  he  witnessed  the  alarm- 
ing effects  of  some  indications  of  the  approach  of  this 
terrific  visitant,  on  the  minds  of  the  inhabitants,  although 
he  was  not,  otherwise,  sensible  of  any  thing  extraordin- 
ary having  happened  at  the  time.     One  of  these  was 
at  Valparaiso^  farther  to  the  southward  than  Copapo, 
in  Chili,  and   the  other  at  Acapuloj  in  Mexico,  con- 
siderably to  the  northward,  but  both  situated  in  the  vi- 
cinity of  that  great  volcanic  range  formerly  mentioned.* 
Since   that   time,  however,   Valparaiso    has    been 
visited  by  such  a  distressing  calamity  in  good  earnest, 


*  Tlie  tttddeniMM  of  the  moTement  of  Uie  party  ia  which  Captain 
Hall  was  engaged  at  the  time  the  former  of  these  took  place»  from  a 
*cc&«  of  ease  and  pleasantry  to  that  of  the  wildest  confusion  and  alariQ, 
^  tomething  so  peculiarly  whimsical,  although  certainly  awful  ra  it^ 
M  described  by  the  Captain,  and  altogether  so  characteristic  of  what 
«t  might  have  been  led  to  eipect  from  such  a  people,  that,  for  the 
grstifieation  of  those  of  my  leaders  who  may  not  have  seen  it,  I  shaU 
here  insert  it,  in  the  words  of  the  journal : 

'*  18th  January. — I  went  in  the  evening  to  visit  a  family  In  the 
Ahnendral,  or  great  suburb  of  Valparaiso.  The  ladies  were  ranged, 
*■  usual,  along  the  wall,  in  a  compact  line,  with  their  shawls  dnwn 
«^ti  the  head  and  across  the  chin^  so  as  nearly  to  coaceal  Uie^ftco.  One 
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«t  appears  fik>in  the  unpublbhed  Journal  now  before 
me,  of  a  gentleman  who  had  (xreasion  tb  visit  the  spot  a 
few  days  after  it  happened ;  and  who,.before  its  tremulous 
motroDs  were  altogether  subsided,  had  an  opportunity 
of  witnessing  its  deplorable  e&cts.* 

Before  thia  gentleman  had  left  that  part  of  the  worlds 

young  lady  played  the  barp«  another  the  guitar,  while  some  occasion- 
illy  joined  with  their  shrill  Toices,  in  singing  the  patriotic  songa  of  ths 
day.  Others  were  chatting,  or  working,  and  the  evening  was  passing 
away  pleasantly  enough,  when,  without  any  apparent  cause,  the  whole 
party  jumped  up,  cast  away  their  music  and  work,  and  flew  in  the 
most  frantic  style  out  of  tlie  house,  screaming  aloud,  Misericordia! 
misericordia !'  beating  their  breasts  at  the  same  time,  and  looldng  tcr- 
fified  beyond  description.  I  was  astonished  at  all  this,  but  loUowred 
tha  cdmpany  into  the  street,  calling  out  Misericordia  as  loud  as  any 
of  them.  It  was  a  bright  moon-light  evening,  and  the  street  from 
end  to  end  was  filled  with  people ;  some,  only  half  dressed,  having 
juit  leaped  from  their  bed^, — children,  snatched  from  their  sleep,  vreit 
ei^og  itt  idl  directioas»--«an|:  carried  lights  in  their  hamib— in-  ahoc^ 
iucfa  a  scenf  of  wild  oonfuilon  and  alarm  was  never  seen,  and  all  ap- 
parently occasioned  by  a  spontaneous  movement,  without  any  visible 
motive.  After  standing  in  the  street  for  about  a  minute,  the  whole 
crowd  turned  round  again,  and  ran  into  their  houses,  so  that,  in  the 
course  of  a  few  seconds,  the  hubbub  was  stilled,  and  not  a  mortal  was 
to  be  seen.  I  now  begged  to  know  the  cause  of  this  amasng^ooaiiiio- 
tioo,  having  a  vague  idea  of  its  forming  seme  part  of  a  religioui  cav^ 
nony,  when,  to  my  surprise  I  learned  that  it  had  been  produced  by  §m 
earthquake,  so  severe  that  the  people  had  been  afhud  of  the  housei 
tumbling  about  their  ears,  and  had  run  into  the  open  street  to  avoid 
the  danger;  for  my  part  I  was  totally  unconscious  of  any  mo^on,  nor 
did  I  hear  the  sound,  whidi  they  described  as  unusually  loud.  On 
mentioning  this  fact  afterwards  in  company,  I  was  assured,  that  Ibr  a 
considerable  period  after  the  arrival  of  foreigners,  they  are,  in  Hke 
manner,  insensible  to  shocks,  which  a  native  can  at  oncedistinguish*** 
*  As  this  gentleman,  a  naval  officer,  employed  in  a  frigate  that  sue* 
ceeded  the  Conwaiff  on  that  station,  has  kindly  put  his  M8«  joumal 
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^e  had  once  more  occasion  to  visit  Valparaiso,  and^  in 
the  month  of  August,  in  tlie  fcdlowing  year,  was  arous*^ 

nto  mj  hands,  with  permission  to  quote  where  I  see  occasion,  I  sbfdL 
{ire  the  account  in  his  own  words  : 

"  The  ninth  Norember  (1823),  we  sailed  from  Callao  for  Valpa* 
riiso,  where  we  arrived  on  the  forenoon  of  the  29th,  The  first  intelli. 
geoce  that  reached  us  from  the  shore,  was  of  the  most  astounding  des- 
criptbo,  and  filled  us  with  astonishment  and  dismay.  A  few  days 
prcrioug,  Valparaiso  had  been  visited  by  a  tremendous  earthquake^ 
vbicb  had  reduced  it  to  nearly  a  mass  of  ruins  and  deprived  300  hu^ 
man  beings  of  life»  The  agitation  in  the  minds  of  the  inhabitants  was 
(till  kept  up,  and  excited^  by  the  unsettled  state  of  the  earth,  variouf». 
ibocki  taking  place  daily,  of  whidi  we  had  pretty  good  experience  be- 
fore w«  had  been  maay  houra  at  anchor.  On  landing,  the  scene  that 
F^NBted  itself  was  truly  appalling,  hardly  a  single  house  we  passed*. 
but  bort  evident  marks  of  the  recent  calamity.  Some  being  split  ii^ 
^^  dinctioDf  and  nuay  completely  reduced  to  a  heap  of  rubbish.--^ 

"  IW  gloom  and  apprehensioD  on  every  one^s  mind,  was  strongly 
■u^  in  their  eountenancts,  and  at  every  succeeding  shock,  whid^ 
^^"Bf^^t  oocurittd  three  times  »  day  during  our  stay,  it  is  impossible  U^ 
Beicrihe  the  terror>  witk  Yhich  the  wretched  inhabitants  rushed  from 
tbeir  already  tottering  mansions  into  the  streets,  crossing  themselvef^ 
u>d  infokiBg  all  the  saints  in  the  calendar  to  their  assistance.    The  great 
>ittck  took  place  on  the  nright  of  the  19th,  without  any  pijevious  warn- 
H*  At  shout  a  quarter  before  1 1 .   The  night  was  extremely  fine,  and  n<^, 
"'(licatioo  whatever  preceded  the  awful  visiution.     It  began  by  a  tre* 
Biuous  motion,  which  increased*  to  such  a  degree  in  a  few.  seconds^ 
'bat  it  was  impossible  to  stand  upright ;  accompanied  by  a  horrid  sub- 
'^anean  noise,  reodered  more  terrific  a  £ew  seconds  afterwards,  by 
"C  crashing  of  falling  edifices  and  the  fearful  yella  of  men  and  beasts*. 
"  'cwaed  by  the  best  accounts  I  could  le^n,  to  proceed  from  th'^  "'*- 
*Qich  at  first  retired  considerably,   and  it  is  said,   has  not 
'•'"'**«d  to  Us  former  level*     It  was  so.  sudden,  that  many 
^^^<>^  were  down  before  the  inhabitants  bad  time  to  make  tli 
^*P^  and  many  were  in   this  way  buried   under  the  ruins, 
^non  described  to  me  that  he  was  sitting  at  a  table  when  tj 
^^''^^nc^,  and  ere  he  could  recoUect.  himself  sufficiently  t( 
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ed  from  his  sleep  (while  not  yet  recovered  from  ihdispo^ 
sition,)  by  fresh  indications  of  the  presence  of  this  un- 


what  it  could  be,  and  make  towaids  the  door,  the  walls  of  the  house 
began  to  totter,  and  a  moment  afterwards  fell  on  the  rery  table  and 
chair  he  had  left,  and  crushed  them  to  atoms ;  while  his  brother.  In 
rushtng  fh>m  an  upper  room,  was  literally  buried  in  the  ruins  of  the 
tumbling  attic,  but  was  fortunately  dug-  out  without  suffering  any  o^ 
ther  injury  than  a  ft  w  serere  bruises.  His  description  of  his  sensa- 
tions on  tile  occasi^oR  were  truly  terrific,  believing  that  the  earth  had 
fiurly  opened  and  swallowed  him  up  in  its  bowele.  >n-  the  confaslon, 
some  who  had  presence  of  mind  enough  to  recollect^  that,  on  similar 
occasions,  the  greatest  danger  had  often  proceeded  from  the  rising  of 
the  sea,  gave  the  alarm,  and  the  greater  part  of  the  people  immediate, 
ly  flocked  to  the  heights  to  escape  the  probable  consequence ;  bat  for- 
tunately, the  sea  remained  comparatively  tranquil,  retiring  a  little,  and 
afterwards  regaining  merely  its  ordinary  leve>,  though  the  well  meant 
warning,  was  <;onstrued  in  the  confusion,  to  the  actual  approach  of 
that  element,  to  overwhelm  those,  whose  lives  the  falV  of  the  buildings 
had  sparedk  ^e  Aotk  extended  to  St  Jago,  and  many  miles  round; 
though  little  damage  was  fbrtunately  done  in  the  city.  Cura  Blanc% 
the  intermediate  stage  between  St  Jago  and  Valparaiso  was  entirely 
thrown  down. 

^  "  The  desolation  at  Valparaiso  was  truly  distressing,  particularly  in 
that  part  called  the  Almendral,  where  the  shock  seemed  to  have  been 
meet  severely  felt,  if  one  might  judge  from  the  devastation  that  every 
where  presented  itself,  in  half  ruined  houses,  especially  lurches, 
which  seemed  to  have  suffered  more  severely  than  any  other  buildings, 
probably  firom  the  greater  solidity^of  their  strueture,  yielding  lesa  to 
the  quick  motion  of  the  ground.  Most  of  the  English  fkmilies  had 
removed  for  greater  safety  on  board  the  different  merchant  ships  in 
the  harbour.  Tlie  continued  tremulous  motion  of  the  ground,  kecp> 
ing  alive  a  state  of  alarm  and  a  sort  of  expectation,  that  it  wovAd  el^se 
by  some  shock  even  severer  and  more  fatal  in  its  eff^ts  than  the  first. 
Many  of  the  natives  were  fairly  turned  out  to  the  streets,  with  no  other 
covering  than  the  <  wide  vault  of  heaven  :*  so  that  the  flourishing  town 
of  Valparaiso,  replete  with  gaiety  on  our  first  visit,  was  now  nothing 
but  a  »••«  of  ruitv  whil^  the  voice  of  wailing  and  lanentaUon  amaiU 
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dcome  visitant,  in  that  very  street  where  Captain 
lali  first  witnessed  the'  efiects  of  alarm  on  the  minds 
f  its  bhabitants,  and  which,  from  my  friend^s  account,' 
sems  to  have  suffered  most  at  the  time  of  that  dread- 
ui  calamity  he  so  affectingiy  describes. 
Whether  the  inhabitants  pf  Copiapo  and  Valparaiso- 
irofited  as  they  ought  to  have  done,  by  these  awful  vi- 
atations,  and  were  brought  by  their  conduct  to  f^ilfil 
he  anticipations  of  the  prophet  Isiuah ;  <^  for  when  thy 
Qdgments  are  in  the  earth,  the  inhabitants  of  the  world 
ffill  learn  righteousness,'^*  we  are  not  informed ;  but  if 
rould  appear  from  Humboldt,  in  his  lively  and  affecting 
description  of  the  destruction  of  the  town  of  Caraccas, 
on  the  26th  of  March  1812,  formerly  alluded  to,  that 
this  was  no  unusual  result  of  such  calamities, — and  so 
^}  these  destructive  occurrences  may  be  siud  to  have 
*>  ministered  to  good.^'f  ^ 

Viewing  earthquakes  in  this  light,  the  survivors  at 
the  two  places  just  mentioned,  had  good  reason  to  re- 
form and  amend  their  lives,  indeed  ;— for  so  long  after 
the  earthquake  that  destroyed  Copiapo,  (on  the  II th 

M  the  ear  at  every  step.  Surely  nothing  can  be  more  appalling  to  the 
heart  of  man  than  auch  viaitations,  against  which  neither  prudence  nor 
courage  can  avail ; — nor  foresight  avert."  . 

•  Isaiah,  xxvi.  9. 

t  ^Iq  this  town,"  says  this  enterprising  traveller  and  agreeable 
^nter,  <«  was  now  repeated  what  had  been  remarked  in  the  province  of 
^to,  after  the  tremendous  earthquake  of  1797,  a  number  of  marria- 
K<i  were  contracted  between  persons,  who  had  neglected  for  many  years 
^  (uction  their  union  by  the  sacerdotal  benediction,  Cliildren  found 
P»«'enu,  by  whom  they  had  never  till  then  been  acknowledged ; — ^re- 
**«»iions  were  promised  by  persons,  who  had  never  been  accused  of 
^'^^i-Hind  fiunilicfl  who  had  long  been  enemies,  were  drawn  together 
^  ^  tit  of  common  caUmhy. " 
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April  1819,)  aa  the  &Mi  November  18SI  <<  iio  one.  Cap. 
tain  ,Hall  observes,  <*even  at  this  distance  of  time, 
cpuld  speak  without  an  involuntary  shudder  T' — and  the 
£Ate  of  ValpwraisQy  mudt  have  been  dreadful  in  the  ex. 
treme ;  more  so,  it  is  believed,  taking  the  difference  of 
population  into  account,  than  the  great  eartliquake  in 
Syria.*  / 

.  But^  are  there  not  also,  lessckos  of  rigbteouMiess  to 
be  learned  by  the  inhabitants  of  our  own  more  favour- 
ed  lands,  even  from  the  distant  effects  of  tiiese  awful 
monitors?  Ought  they  not,  at  leasts  to  make  us  the 
ipore  contented  with,  and  thankful  for,  the  situation  in 
which  we  are  placed  by  Providencev  and  inspire  as  with 
a  double  portion  oF  latitude  to  that  Being,  who  has 
verooved  us  so  far  from  the  seat  of  these  afflictive  visita- 
tionsr— that  their  existence  is  known  to  us  only  by  re* 
port ; — and  of  which,  we  are  reminded  by  those  slight 
indicationfi  that  sometimes  occur  at  our  own  doors,  as 
if  to  shew  us,  that  we  also,  are  not  beyond  the  sphere 
of  the  subterranean  (^radons  of  Him,  who  ^'  Looketh 
on  the  earth,  and  it  trembleth;^  who  '^toucheth  the 
hills,  and  they  smoke, ^^ 


*  See  Ediotmrgh  Phil.  Journalt  Ko.  xix.  p.  57* 

f  Sd  Feb.  1826. — A  letter  from  Oban,  dated  early  in  the  xnorniog 
of  the  25th  of  January,  states,  lliat  at  ten  minutes  to  1 3  at  night,  thefe 
was  a  smart  shock  of  an  earthquake,  which  lasted  for  about  fire  se- 
conds.  It  seemed  to  come  from  the  north-east  and  proceed  to  the 
south-west,  with  an  alarming  hollow  sound,  resembling  the  rolling 
of  an  empty  hogshead  along  the  street. 


t:r  The  reader  will  please  observe,  that  the  difference  of  dates  which 
be  may  notice  as  we  go  along,  arises  from  the  ciretunatafice  of  the  in- 
troduction  of  new  matter  as  the  work  proceeds,  or,  as  its 
^ages  are  preparing  for  the  press. 
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CHAPTER  VI, 

ROCKS,    PRIMARY. 


Wonderful  ampUoi^  observed  by  KatUre  in  the  constructioo  of  gr«^ 
lute— and  in  the  materials  of  which  the  other  rocky  formatioiM 
ue  composed. — The  study  of  Geology  and  Mineralogy  becoming 
more  and  more  popular-— Distinguishing  characteristics  of  primary 
^fcs>*— The  9«Iid  and  more  conpact  kind^ — An  enumeration  of 
*0Qe  of  them,  wiih  their  tax'feu»  u«b  in  the  arts,  &c.-~Granite«  its 
P«Bt  dttrabiUtyiUastraled  by  «x«itiplBs — Gneiss^What  is  called 
pnmitiTe  Trap — Porphyry-.  Quaitz-rodc  —  Marble — Serpentine. — 
^c  slaty  kinds  of  primary  roc^s  great  depositories  of  mefalUc  ores, 
^-Instanced  m  Chreiss  orshrtyGrmrit*,  Mica  Slate,  Clay  Slate,  and 

»  Greenstone  Slate. — Otherwise  useful Primary  traeu  wdl  de* 

^^  and'  earfly  t»  bb  d»i|dn|pii8faed  on  the  surface*— Nd  watit  of 
^^  tracts  in  Scodand.— ^Grand  and  aublime  mountain  scenery  at 
^  fall  of  Fyers,  Inyemessfaire. 


*  3nk«r,  ttf  fky  w&rtd  maferiaft  Mioirrr  Miirs  f 

JM  tht^  tdwne  whkh  placet  ami  sHii/ies, 

The  rough  and  gloorn^^  chaUenges  our  praise.** 


«<<  Who  can  satiate  sight. 


in  such  a  scene,  in  such  an  ocean  wide 

€fieef  amomshmevA  T  vikere  depth,  heighih,  brtaikh, 

Jfre  lost  in  their  esttremes  /** — tounq. 

" Hocks  rich  in gemif  and  mountains  big  with  mines" 

THOMSO?r. 

But,  of  whatever  materials  the  nucleus^  or  to  speak  fa- 
iniliarIy,asbefore»  the  kernel  of  our  globe  is  composed, 
-^whateyer  n^y  be  the  natore  of  the  contents  of  those 
undiscovered  and  unexplored  regions,  which  Im  yf^thim 
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and  beyond  the  miglity  granitic  veil^  there  can  be  no 
doubt  as  to  tlie  nature,  texture,  and  complexions,  of 
the  diversified  materials  that  rest  upon  it  as  a  basis,  and 
which  rise  up  along  with,  and  above  it;  For,  if  the  floods 
may  be  said,  in  the  language  of  Scripture,  to  have  lif- 
ted up  their  voice,  when  they  made  themselves  audible 
to  the  affrighted  inhabitants  of  Palestine,  by  the  de- 
vastating accents  of  their  overflowing  torrents,  and  the 
destructive  gfowlings  of  their  undermining  workings:  so, 
these  rocky  formations,— even  those  which  penetrate  to 
the  greatest  depth,  as  well  as  the  others  which  recline  and 
rest  upon  them, — may  be  said,  to.'have  lifted  up  their 
hieads  to  the  glory  of  their  Maker,  and  the  good  of  his 
creatures,  in  the  inclinations  and  bendings  they  are 
made  severally  to  assume,  in  the  manner  we  have  al- 
ready noticed. 

'  And  what  do  my  youthful  readers  think,  are  the 
lasting  and  durable,  and  strongly  girt,  and  firmly  ce- 
mented materials,  of  which  this  mighty  gr&nitic  pedes- 
tal itself,  which  (acts  in  reality  the  part  assigned  to  the 
fabulous  Atlas  of  antiquity,  and)  supports  on  its  should- 
ers this  great  fabric  of  creation,  is  constituted  ?-— It  is 
a  simple  combination  of  (I  had  almost  said  a  few  ^m- 
ple)  6ubstances,*'^hrown  together^  as  it  were,  without 
order  or  design,  in  the  form  of  grains,  floating  or  mix- 
ing in  its  composition,  without  any  apparent  cement, 
but  what  they  have  received  from  nature,— -without 
any  seeming  fixture,  but  what  has  been  impressed 

*  Almost  said,  for  strictly  speaking,  even  the  simplest  of  these  sub- 
stances, quartz,  has  beea  found,  by  Sir  Humphry  Davy,  to  have  a 
metallic  basis. 
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upon  tbem  by  ihtd Jutt^  which  cbminancled  tlie  beautiful- 
ly simple,  but  wonderful  aggregate,  into  existence.  Let 
but  a  small  piece  of  granite  be  carefully  examined,  es- 
pecially, if  it  has  been  submitted  to  the  operation  of  ar- 
tificial polishing,  or  has  had  its  surface  smoothed  by 
friction  among  the  pebbles  upon  the  sea  shore,  and  my 
meaning  will  be  at  once  understood.  Here,  that  granu- 
lar formation,  from  which  it  derives  its  name,  will  be 
immediately  apparent,  in  the  numerous  particles  of  ml- 
Wj  oi  febpavy  and  of  qiiartz,  the  three  ingredients  of 
which  this  mighty  structure  is  composed,  and  which, 
will  be  tbos  seen  distinctly  to  float,  or  rather  to  mix,  and 
to  interlace,  and  alternate  with  each  other  on  its  sur- 
face,—while  the  want  of  regularity  in  their  arrange- 
iMt,  and  of  a  body  of  cement  to  bind  them  together, 
plaialy  demonstrate,  the  artless  means  by  which  the 
Author  of  Nature  can  accomplish  his  purposes,  by  the 
word  of  his  power^  and  the  insignificant  materials  by 
which  he  can  construct  the  most  lasting  foundation?^ 
*ndrear  the  most  durable  and  indestructible  edifices ! 

It  is  not  my  intention,  because  it  is  utterly  incompa* 
yble  with  the  limits  I  have  assigned  myself,  to  entet 
>nto  a  minute  examination  of  the  structure  of  the  other 
various  Gomlniiations,  and  aggregates  as  they  are  cal- 
led by  naturalists,  of  which  so  large  a  proportion  of  our 
Material  world  is  composed.  I  have  been  thus  particu- 
^  in  regard  to  this,  only  as  a  specimen,  and  it  may 
*^e  to  call  the  attention  of  the  student  of  nature,  who 
^  time  and  leisure  for  the  purpose,  to  prosecute  such 
^^ligbtful  investigations,  in  the  consideration  of  those 
other  formations,  which  merely,  by  a  wonderful  admix^ 
^ure,  e(  modification  of  the  whole,  op  of  some  ot  these 
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three  substances,  with  diebccaftu)nal*additi6ii  of  one  or 
two  more,*  are  made  to  assume  such  a  variety  of  forms, 
that  they  may  be  said  to  constitute,  not  only  the  more 
durable,  compact,  and  hardened  part  of  the  crust  of  the 
«arth,  but  nearly  the  whole  mass  of  which  it  is  compas- 
ed-t 

Neither  is  it  my  de^go,  in  retraetxig  my  steps  up- 
wards, to  follow  the  geologist  in  all  his  curicMis  and  nice 
distinctions,  and  minutely,  through  all  his  almost  imper- 
ceptible gradations  of  primary  and  transition  Toeks,-^ 
^nd  secondary  and  floetz  fonnations,-«-and  t^tiary  and 
alluvial  deposits,— and  volcanic,  and  coralliae,  or  other 
^fter  accumulations ;  but  I  shall  select,  as  I  go  along, 
^uch  s|9ie^mens,  as  will,  I  trust,  whtle  they  affinrd  gra- 
.tifieaticm  and  delight  of  theiD8elv€s^  exdUA  tUnt  Car  a 
better  acquaintance  with  this  so  very.intanattiog^  hot 
.hitherto  too  much  peg^tectgd»  diviwom  4rf.  tte  iiilyrts 
treated  of  in  the  great  volasae  of  oattiiir^  Yes  t  irbait^ 
ever  may  have  bee0  formerly  thmtght  of  goologicataad 
raineraiogical  studies,  the  time  seems  mnr  arrivedf  mbea 
.they  bid  fair  to  meet  with  that  share  of  attentioA  which 
their  importance  demands  I  and  thosa  Vho  wiJl  talc#  the 
trouble  to  explore  and  examine  them,  will  aasiiDedly 
.find,   that,  even  in  these  subterranean  regio{is,-<-the«e 
'  dark  recesses  of  the  earth-*-^^  The  wQrk9  of  tiie  Ij>rd 
are*""  indeed  ^^  great,  ^ougfU  oiU  4^  aii  them.  tluU  have 
pleasure  therein.'''^ 

The  class  of  rocks  denominated  j^rjmorj^,  (or  primi- 
tive by  some  geologists,  on  account  of  tbeir  beiog  sup- 
-I -  ...  « ■  ' *——•■-        '    •■ .~.>».»..« ■■,>..t  ty..i..i« 

*  Hornblende  and  limestone. 

t  Jam€son*6  Manuel  of  Mineimk^QR.     £4ia«  ISjl,  p«  S4jS« 
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posed  to  be  the  first  in  the  order  of  fonnatton,)  are  dis- 
tinguished from  the  others  that  recline^  or  rest  upon 
them,  not  only  by  the  absence  of  organic  remains,  and  by 
having  no  fragments  of  previous  formation  or  other  rocks 
in  their  composition^  but  by  their  more  highly  crystal- 
lized and  hardened  structure,  which  gives  them  a  de- 
rided preference  in  respect  to  durability,  and  would,  on 
that  account^  have,  perhaps,  made  them  rank  first  in 
the  order  of  rocks,  in  point  of  utility,  even  had  their 
situations  been  different  from  that  in  which  they  are 
placed. 

VHK  soiin  o&  uo%x  cok?act  eiras  or  primary  rocks. 
To  this  class  belongs,  and  ranks  first  in  the  order, 
the  truly  wonderful,  but  simple  aggregation  we  have 
just  been  considering, — and,  in.  all  its  varieties,  include 
log  that  of  syenite,  from  which  the  Egyptians  derived 
their  enormous  blocks,  what  a  prodigious  extent  of  these 
subterraneous  regions  does  it  occupy !  Here,  in  one 
place,  we  find  it  constituting  the  pavement  of  th^  very 
lo^vest  apartment  of  our  earthly  habitation, — ^there,  in 
other  parts,  we  behold  it  formmg  the  turrets  that  tower 
^yond  the  roof  of  this  wonderful  fabric;— In  yonder 
comer  of  our  island,  we  observe  it  sinking  deep  into  the 
^^h,  and  embracing  in  its  capacious  bosom  some  of  the 
l^s  of  tin  in  Cornwall, — in  other  situations  we  see  it  ris- 
ing to  the  surface,  in  the  bleak  and  barren  districts  of 
Dartmoor  and  the  Grampians ; — ^while,  in  regions  more 
i^naote,  it  shoots  up  into  the  clouds,  and  is  lost  among 
the  snow  covered  peaks  of  Alpine  solitudes. 

GraniU^  indeed,  may  be  said  to  be  one  of  the  most 
'^^leiy  diffused  and  extended  rocky  formations  in  na- 
^*ife,*^nd  it  is  well  for  us  that  it  is  so, — ^for,  indepen- 
l3 
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dent  of  those  beautiful  varietiei^  whkh  fit  it  00  well  bs 
ornamental  purposes,  this  valuable  rock,  even  of  tb^ 
inost  ordinary  aspect  and  homely  complexion)  as  a 
building  stone  stands  tmrivalled.* 

Well,  indeed,  might  Mr  Brande  pbserve  in  his  lec- 
tures, that,  *<  in  general  granite  is  the  most  durable  of 
nature's  productions,  and  long  resists  the  destroying 
hand  of  time;  and  though  in  common  cases  its  extreme 
hardness  is  against  its  employment,  its  use  sfioiddbc 

*  We  have  certainly  an  evidence  of  the  good  sense  of  our  modern 
architects,  when  we  see  them  so  closelj  copying  nature  in  the  choice 
of  their' materials,  for  some  tf'  our  fieently  ctMtffd  )nib]ie*  edifices. 
Vfaat  better  material,  indef4,  eonkl  the  fpoprietors  of  the  Scnnd 
Bridge  have  selected  to  give  strength  and  durability  to  the  undertake 
ing,  than  that  which  forms  the  tremendous  arch .  that  supports  the 
world  with  all  the  numerous  bridges,  and  aqueducts,  and*  rail-ways, 
and  high-ways,  which  are  upon  it  ?  And  what  more  suitable  stone 
imikl  Mr  flmeeton  luMe  made  d]0ie»of  -for  ceeini;  ia»  or  jformiiig  the 
euter  inilU  of  the  Eddystone  lighthouse^  than  that  which  has  stood  so 
many  blasts  in  the  most  exposed  situations,  and  resisted  the  fury  of  so 
many  storms,  where  softer  and  less  durable  materials  must  have  given 
way. 

The  ancients  seem  well  to  haivi  kDiniii.flBd.  to  .hev^  dwly  efipte* 
dated  the  talue  of  granite  as  a  ducahle  materia^  and  ibey  bare  left 
and  handed  down  to  us  monuments  enough  to  teach  us  how  to  prise 
it  as  such.  The  excellent  state  of  preservation  in  which  the  grand 
head  of  Memnon,  (at  present  deposited  in  the  British  Museam)  is 
found,  and  that  of  the  celebrated  column,  erroneously  called  Pompey's 
pillar,  which  still  lifts  it  head  amid  the  ruins  of  .the  ancieiit  city  of  A* 
lezandria,  bear  witness  to  the  lasting  powers  of  granite, — while  "  the 
obelisk  in  the  place  of  St  Jean  de  Lateran,  at  Rome,  which  was  quar- 
ried at  Syene,  under  the  reign  of  Zetus,  king  of  Thebes,  thirteen  hun- 
dred years  before  the  Christian  era  ;  and  that  in  the  place  of  St  Pierre, 
also  at  Rome,  which  a  son  of  Sesostrls  consecrated  to  the  sun,  in  hav- 
ing resisted  the  effects  of  the  weather  for  three  thousand  yearsy  ar^ 
made  to  speak  the  same  language* 
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mfoined  for  pubiieedHioes  ;^*  and  there  certainly  is  no 
daoger  of  our  runing  short  of  that  material ;  for,  if  the 
authority  of  Mr  Williams  can  be  depended  on,  therfe 
is  as  much  granite  in  tlie  mountam  of  Bed  Nevis  alone, 
and  that  «'  perhaps  tlie  best  and  most  beautiful  in  th^ 
world,'^  as  is  sufficient  ^*  to  serve  all  the  kingdoms  of 
the  world,  though  they  were  as  fond  of  grani4«  as  the 
ancient  Egyptians.''^ 

That  sombre  looking  substance,  called  j^rmi^ii;^  trapi 
I  also  find  is  of  very  extensive  distribution  in  these 
lower  domains,  as  likewise  another  formation  of  unstraU^ 
fied  aapect,  but  of  a  very  diiferent  hue  and  complexion, 
caiisdporphi^.  Both  of  these  fornOitions  have  proved 
theoiBelves  to  be  of  a  very  lasting  imd  durable  nature^ 
and  this  property  seems  not  to  have  been  lost  sight  of^ 
in  the  diffisrent  ages  of  the  world.^  - 

In  pdnutfy  iarlcta  porphyry  often  rests  immediateiy 


*  Bra]ide*f  Outlines  of  Geolog3r>  p.  51. 

f  See  Vatund  Hist,  of  the  Minaral  Kingdom,  toI.  1.  p.  410.  ' 

f  If  ^tte^  Egyptians  «f -old  huA  their  wwnmBCtrts  of  basalt  aa  well  as 
gsanUe^  we  have  our.  pavements  of  both  Uie  one  and  the  other ;  «ud 
if  the  many  beautiful  obelisks,  statues  and  cokimns,  that  have  beei^ 
Ibnnerlj  wrought  out  of  the  resplendent  porphyry,  shew  us  the  estima- 
tion in  which  it  was  held  by  the  ancients  for  the  purposes  of  ornA-» 
meotal  architecture,  we  certainly,  should  not  esteem  it  the  less^  who 
are  in  possession  of  so  many  specimens  of  the  most  exquisite  beauty* 
The  porphyry  of  the  ancients  was  chiefly  of  a  red  colour,  and  from 
tbal  circumstance  it  deriyed  its  name,  but  the  porphyry  of  Ben  Nevis 
is  a  beautiful  stone«  in  which  the  pale  rose  and  the  yellowish  white 
colours,  are  finely  blended  and  shaded ;  and  about  three  fourths  of  the 
way  up  the  hill  upon  the  north  side,  there  ii  found  a  porphyry  of  a 
greenish  colour,  with  a  tinge  of  brownish  red.  jj 
g  Williams*  Mineral  Kingdom^  Tol.       p.  409. 
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on  granite,  which  is  also  the  situation  in  which  green^ 
Mtone,  (a  species  of  basalt^  is  found  in  many  parts  of 
England.* 

I  hope  I  shall  be  excused  for  introducing  next  in  or* 
der,  the  beautiful  (Quartz  Rock  of  our  native  moun- 
tains ;  for  although  it  is  placed  farther  back  in  the  Wer* 
nerian  arrangement,  and  occupying  a  much  less  space 
in  the  general  mass  of  primary  formations  tbmi  any  of 
the  preceding,  so  far  as  has  yet  been  discovered,  yet  the 
recent  researches  of  some  of  our  countrymen,  have  de> 
monstratively  shewn,  that  formations  of  this  kind  are 
neither  scarce,  nor  so  very  limited  in  their  extent  among 
the  wilds  of  Caledonia,  as  was  at  one  time  imagined  ;f 
and  we  are  informed,  that  a  mountain  350  feet  high, 
and  near  5000  broad  and  long,  one  of  the  Altaic  chain 
in  Siberia,  conusts  enUrely  of  a  milk-white  quartz ;  and 
Humboldt  notices  a  mass  in  South  America,  of  more 
than  9500  feet  in  thickness. 

We  have  not,  perhaps,  yet  had  sufficient  opportunity 
of  ascertidning  its  durability  and  utility  as  a  building 

•  Rocks  of  this  latter  description,  we  ofisciTe  also  fonning  the 
hi^est,  as  well  as  the  lowest  Tisible  formations  where  they  oecor  ;  and 
where,  afUr  rising  to  the  surface,  they  are  stripped  of  their  debris^  and 
left  bare,  and  exposed  to  the  eye,  they  are  well  known  in  Scotland,  by 
the  appellation  of  whinstone,  which,  when  quarried,  under  the  deoo* 
mination  of  metal,  has  been  found  so  useful  in  its  appiicatiota  to  Ae 
roads. 

f  In  the  district  of  Mar,  Professor  Knight  observes,  it  forms  aevcr- 
al  hills ;  and  in  the  islands  of  Isla  and  Jura,  where  the  principal 
mountains,  (some  of  which  rise  to  a  great  height)  are  composed  of 
gianular  quartz,  this  rock  may  be  considered  as  the  basis  on  which  the 
other  rocks  of  these  islands  rest,  and  as  occupying  the  same  place  in 
them  as  granite  does  in  other  situations. 
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Btoae,  but  there  can  be  Iud  dbv&t  from  the  lchowIe(^ 
ire  possess,  of  the  material  of  vbich  it  is  ehiefly  ocMfin 
posed,  that  it  is  eminently  suited  for  that  purpose :  hfA 
were  it  op]  j  valuable  io  proportion  to  the  quota  it  fus- 
nishes,  in  the  compositton  of  that  iuvaluable  materii^ 
tke  fiuesi  kind  of  glass,  it  would  be  weQ  wofith  a  higk 
place  in  our  estimation** 

But  what  18  thiB  most  abondant  formatiiHi^  yet  not 
nu)re  abundant  in  extent  than  infinite  in  rmiety'^n  aU 
its  shades,  and  tints,  and  complexions,  andhues^  from 
the  beautiful  snow-white  of  the  ifibnd  of  ParaBy--^a&d 
the  fariUiaat'  and  sparMing  variety  of  the  same  colouc, 
^at  Qonies  from  the  ncnghbourhood  of  Carrafa,-)*  down 


*  Qnartz  Is  also  used  in  the  manufacture  of  itorcelain,  fbr  vrhidk 
purpose  great  quantitito  are  collected'  ffom  Hie  tnbuMtainB  <of  Walei, 
grouadinto  powder^  and  in  tbat  state  shipped  for  Liverpool  an4.Qther 
P*'^  J  and  in  thU  state  aftisr  being  burnt,  it  is  sometimes  niixed  with 
clay  and  formed  into  bricks  fbr  the  construction  of  glass  fumacea» 

t  Tha  yarlaties  of  marble  may  well^  indeed,  be  said  to  be  almost  in- 
Afliie,  Ko  mineral  in  the  cneation  afibtds  auch  a  number  of  diversi- 
^  and  none  baa  ao  nmcb  attracted  the  attention  of  mankind.  It 
**•  ia  the  Smo  JmtwOf  the  ancient  sed  wmHo^  of  Upper  Egypt 
*  Eibiopia,  many  4>f  tiie  Eggrpiian  moawnanta  and  statues  tfaat«ne 
found  in  the  museum  of  i^arisi  were  ezecutedt  &s  well  as  nearly  all  the 
*ublinie  suljects  of  the  Qrecian  and  many  of  the  Roman  artists*  The 
J^crUa  of  th«  ialaad  of  Paroa  seems  to  have  been  in  greatest  estima- 
^  for  the  pujrposea  of  statuary  ;  and  next  to  that  may  be  reckoned 
(he  bfiUiaiit  species  already  noticed,  which  is  to  this  day  obtained  Ifom 
^  neighbourhood  of  Carrara ;  to  which  may  be  added,  that  a  quarry 
<^iDarbie  of  extnordinary  beauty,  is  said  to  have  been  lately  discoyec* 
ed  near  Meran,  in  the  country  of  Tyrol^  Which  in  the  wliiteness  and 
^^ess  of  iu^raiuy  will  bear  comparison  with  the  best  marble  of  Car-- 
'urs ;  but  there  is  such  a  choi^  variety  of  beautiful  maxbles  to  be  m^ 
wit))  in  our  own  xuiUve  country  for  every  useful  and  ornamental  pu^ 
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to  that  black  kind  which  is  extracted  from  the  quarries  of 
Bakeweil  in  Derbyshire,  and-  which  is  susceptible  of  so 
fine  a  polish,  as  to  be  oapaiile,  of  being  converted  into 
a  mirror  by  that  operation  alone.  It  is  marbf^  I — yes; 
that  very  marble,  of  which  we  learn  the  antiquity 
for  useful  and  ornamental  purposes,  in  the  Book  of 
Esther,  where,  we  are  told,  that  the  palace  of  Ahasuew 
rus  had  pillars  of  this  mineral,  and  that  there  was  a  pave- 
ment of  **  red,  and  blue,  and  white,  and  black  mazbleJ 
There  is  but  one  rock  more  that  I  mean  to  notice 
before  I  pass  on  to  the  slaty  varieties  of  this  description^ 
and  thai  is  serpentine  ;  so  called  from  the  resemUance, 
this  elegantly  beautiful  and  singularly  pleasing  fot^ 
mation,  bears  in  its  tints  and.  shades,  and  delightful 
ado^ixtures  and  play  of  colours,  to  the  skin  of  that  idly 
creiiture  from  which  it  derives  its  naroe^ 


pose^  that  we  need  neiUier  go  to  the  Arcfaipelagp— to  the  neighbouiliood 
of  Athens— to  the  ▼icinitj  of  Sienna — to  the  Verdi  di  Prado— to  the 
W^^J  discorered  quarry  in  the  TyroU-or  to  any  other  country,  eiUier 
in  the  old  or  new  world,  for  marbles*  The  fine  white  statuary  noaiMe 
•f  Anint  in  Sutherlandshire,  <<  is  (says  Mr  WSlHams,)  the  purest  and 
best  I  ever  saw  ;*'  aad  he  deseribes  another  to  be  eaet  with  afew  milca 
ftom  Bbiigowrie  in  Pmhshire,  of  an  excellent  granulated  tflstmc^ 
and  which  he  h>oks  upon  as  a  species  of  the  true  Parian  marble  ;| 
when  to  these  are  added,  the  beautiful  variety  of  English,  and  Irish, 
and  Scottish  marbles,  that  we,  in  so  many  places  meet  with,  not  tow 
getting  the  pale  red-spotted  with  ^p^een  hornblende  maible  of  Tlree, 
and  other  coloured  Tarieties  of  beautiful  tints  and  resplendent  hues,  we . 
need  not  be  surprised  at  the  regret  so  pointedly  expressed  by  this 
author,  that  we  should  send  to  foreign  countries  for  stones,  for  the 
purpose  of  ornamental  architecture,  when  perhaps  no  country  can 
produce  so  great  a  Tariety  of  the  most  excellent  stones  as  are  to  be 
found  in  Britain. 
^  WiIIi«ii|s'  24in.  Kingdom,  voL  L  p.  405  and  409, 
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Serpefntme,  on  this  account,  may  be  abo  said  to  be 
sarlj  allied  to  marble ; — indeed,  these  two  splendid 
roductions  of  nature,  ate  sometimes  blended  together, 
id  the  jmnt  production,  instead  of  diminishing,  may 
I  ^A  to  enhance,  as  in  the  case  of  the  Italian  Verde 
\ni\qWi  the  beauty  of  both.* 

These  (with  two  or  three  others^  which,  on  account 
f  the  very  limited  extent  they  have  yet  been  found  to 
ceupy,  or  the  near  resemUance  they  bear  to  some  of 
hose  I  have  just  enumerated,  which,  in  a  manner  iden* 
fy  their  uses,  I  shall  pass'over,)  may  be  said  to  oon« 
titute  theiirhole  of  the  more  solid  and  compact  .kinds, 
*(  what  naturalists  call  primary  formations. 

THB  SLATT  XIKDt  Or  »RncARr  ROCKS. 

Bat  there  is  another  description,  to  which  we'  shall 
^rn  our  attention  for  a  few  minutes,  and  which,  were' 
t  odIj  for  the  rich  and  capacious  beds  of  metallic  sub- 
tances  they  contain,  are  well  deserving  our  oonsidera- 
ion  in  passing.  These,  indeed,  may  be  well  defined, 
0  be  the  principal  metalliferous  depositories  among 
he  lower  formations  of  the  earth, — ^for  although,  in  a 
^ler  or  greater  degree,  they  may  be  f«und  in  most  of 
hose  I  have  already  mentioned ;  and  the  richest  mines  at  i 

neMit  to  be  met  with  in  luch  qoamity  1 

hekss  to  be  seen  in  characteristic  beau*  |^ 

promontory  in  England.     It  is  also  to  i^ 

Anglesea  in  Wales,  and  at  Portsoy  in  | 

I  have  a  beautiful  specimen  in  my  posses  •  | 

le,  it  may  be  applied  to  a  number  of  the  :^; 

▼ariegated  marbles,  and  like  them,  we 
mdance,  without  going  beyond  the  ver|^e 
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present  known,  thoss  of  M«xioo  m  America,  as  well  as 
the  mines  of  Hungaf  y,  tim  mesl  cDnsideraUe  in  Europe, 
are  situated  in  porphyry,  yet,  m  the  ds^Jmma6aM^ 
the  meiah  tnagi  be  saidto  stqfet'okmnd  ^  and,  we  cannot 
but,  therefore,  admire  tbewisdcnB  and  benefieenoeof 
the  contrivance,  which,  in  sinking  these  repoatoriesse 
low  as  many  of  theiirare  found  to  be,  faas^ neveithdess, 
given  us  so  easy  access  into  tbciir  ef^iainaus  boweb,  bj 
their  slaty*  and  foliated  stroctuvea. 

•  Gnehs,  or  4bfkf  grmUU^  is  fboad  almost  in  every 
country  where  gnmite  oeoues ;  and  we  may  judge  of 
its.  valuie,  as:  a  astaUio-:  depository,  when.we  axe  'm* 
formed  by  Pcofeasor  Janeaooy  tb^  M  the  usefsl  w^ 
als,  with  the  exemption  of  enerettry,  oceur  in  this  rock.""* 

In  vaicai  daUy  the  gold  mmes  at  the  foot  of  Mount 
Bose^  as  well  as  some  of  tbpse  in  the  country  of  Salz> 
burg,  are  principally  siJtuated.f 

Clayi  dabs  is  also  ri^  in  metals,  and  is  a  very  widelj 
^Ktended  rock,  and  in  the  greenOvne  daUy  the  ceb- 
brated  mining  cUstrict  of  Oersdorf  in  Saxony,--*and  the 
micang  districts' of  Budolstadt  in  Silesia,,  are  situated.! 

s  Manusl  of  Mlneraltgy,  p^  358. 

The  old  mines  of  the  ancientSy  in  the  neighbourhood  of  Atbens»  w«e 
situated  in  Gneiss, — and,  fit  tliu  priiusiil  mouieut,  tlie-grestironininttin 
Movw4j,  Swedes,  aad  JLaplabd^  wA  tb*  most  ^valuable  laiaes  ia  Stf- 
ony,  Bohemi%  and  Salabiu^  afe  sarloiuided  by  bedaof  it,  tf  ««■* 
the  lead  mines  of  Strontian  in  Argykdiire^  when  they  were  woriud 
with  so  much  astivity  some  yeass  ago. 

•  f  And,  it  may  be  added^  the  silver  mines  of  Jobaa-Georgenstadti 
aad  Braunsdorf  in  Saxony,--4b08e  of  Sweden  and  Novway,  and  manj 
in  Silesia  and  Boherata»<^-«s  well  as  the  mines  of  Daleoarlia  and  Fab- 
'4un,  in  Sweden ;  and  maay  in  other  parta  of  Europe,  are  to  be  i^ 
in  the  same  rock. — Ibid,  SGI. 

\  But  it  is  not  merely  as  depositories  of  the  metals,  that  these  slat; 
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^  whole  of  these,  including  the  few  that  I  have 
elt  upon,  for  the  reasons  formerly  mentioned,  are 
by  naturalists,  jortmi^ir^  or  primary  formations; 
these,  as  I  have  already  observed,  form  the  basils 
'hich  the  other  orders  of  rocks  rest ; — for  although 
f  the  other  descriptions  are  occasionally  found  ien- 
Jg  and  overtopping  these, — ^yet,  by  digging  in  a 
I  or  diagonal  line,  through  the  various  strata  that 
n  and  thicken  about  the  basis  of  primary  moun« 
-they  will  be  found  to  be  composed  of  materials 
?ry  different  description,  and  to  recline  and  rest 
h»  others,  as  upon  a  centre  or  nucleus,* 
3  fay  these  naked  rocks,  of  such  durable  nlaterials; 


ij'nated  formations  administer  their  services.     '<  In  some  parts 
!&}  mica  is  copiously  quarried,  and  is  employed  as  a  substitute 
J  in  windows  and  lanterns  ;"-t  while  the  extreme  tenuity  of  the 
Dto  which  it  may  be  divided,  and  their  elasticity^  render  it  very 
for  the  enclosure  of  oljects  to  be  submitted  to  microscopic  in- 
I  ;§ — and  if  we  turn  our  eyes  to  those  immense  numbers  of 
xtracted  from  the  quarries  in  North  Wales,  and  near  Kendal 
Rioreland,— or  from  those  still  more  extensive  depositories,  si* 
n  what  are  called  the  Slate  Islands  in  the  west  of  ScoUand« 
t  at  once  see  the  importance  of  this  species  of  sla|y  formations,- 
s  of  which,  in  roo6ng  our  habitations,>r-fumishirg  u^  with 
r  cellars  and  diaries, — writing  slates  and  pencils, — are  too  well, 
to  need  description,     f  Brande,  p.  42.     §  Ibid. 
us,  although  mica  slate,  and  clay  slate,  and  primitive  limestone 
blci  forming  so  many  separate   strata,  may  all  be  found  sur- 
i>gf  and  resting  upon  the  granitic  nucleus,  or  centre  pillar  of  a 
iin,..some  of  the  transition,  and  secondary  class,  in  their  turn, 
supposed  to  surround  and  rest  upon  these, — ^whiie  these  again 
ibmit  to  be  clothed  by  the  alluvial  deposits  that  succeed, — till  all 
»«d,  except  where  the  naked  peaks  of  primitive  formation  wiU 
^Mnit  to  the  -openOion^  in  the -same  flowery  mantle ! 
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cisiog  to  8uqh.  amazing  hqghu,  and  braif)ng  ^e  fiiijof 
the  eleoients,  after  the  i^o^e  saft,4UHl  easily  d^oooapoaed 
auhstances,  >frith  which  they  had  been .  .^fotheda  have 
^veq  way  around  thein,-«-we  have  so  m^ch  rough  and 
uneven,  or  rather  viewed  more  tastefully,  ^Mch  variety 
qf  subliocie  and  ronis^ntic  scenery,  in  whal^  are  jpalied 
the  primitive  districts  in  nature,  that,  in  the  words 
c^  the  worthy  Professor,  whom  I  have  ahr^^y  mor^ 
Uian  once  quQted^we  can  even  **  observe  a  gra^uid 
ch^ngp  in  the  shape  0|f  monnUuns,  also  ^f  tbdc  cliffs 
and  valleys,  ftqia  granite  to  clay  slate.;  and  these  dif<* 
ferences  are  so  striking  and  characteristic,  *  that  4  long 
experienced  eye^];^  at  ag;lance,  from  the  auinnul  of  a 
mountain,  point  out  with  considerable  certainty,  the 
different  formations  of  which  a  country  is  composed.^ 
In  the  northern  part  of  our  island,  there  is  no  want 
of  opportunity  for  gratifying  ourselves  with  ^hts 
of  this  li^ind : .  and  Mx  Bian4e.  particularly  pointa  out  one 
district,  which,  for  grandeur  of  scenery,  and  geological 
interest,  he  thinks,  can  scarcely  be  surpassed,  viz.  *<  the 
country  between  the  eastern  extremity  of  Loch  Ness, 
and  Fort  Geoige,  apd  especially  the  rocks,  over  which 
^xiv^r  Fyera pursues  its  turbulent  and  winding  course. 
^*  I  was  so  fortunate,^  says  he,  •<<  as  to  arrive  at  this 
spot,  when  the  falls  were  in  full  digmty  and  terror,  ow- 
ing to  previous  rain;  and  every  gleam  of  sun,  which 
penetrated  the  foliage  of  the  surrounding  firs  and  bircK 
tjrees,  was  refracted  by  the  spray  into  rionbowfli, .  that 
seemed  dancing  in  the  chasm.  The  rugged  irregular- 
ities of  this  district,— the  fragments  that  lie  thickly 
strewed  upon  the  sides  of  its  mountiuns,-— the  caverns 
that  abound  in  its  rQc||L%^i<-«id  tbe^  perpendi^ujbe^  pre- 
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CHAPTER  VIL 

ROCKS,  TRANSITION  AND  SECONI>ARY. 


brey-wftcke,  or  Killas. — Transition,  or  Mountain  Limestooe. — ^Varie. 

.  gated  Marbles. — Peculiarities  of  Transitioa  Rocks-^-Old  Red 
Sandstone. — Distinguishing  characteristics  of  Secondary  Stfata.— 
Sea-coast  in  the  neighbourhood  of  Dunbar  described. —  First  Hcd 
Sandstone  of  the  secondary  series,  and  its  associates  Coal  and  Inm 
Stone.— New  Red,  or  variegated  Sandstone,  and  its  associate  Gyp- 
sum,—with  its  imbedded  masses  of  Marl,  Clay,  Sulptiur,  and  Rock. 
Salt.— Free,  or  White  Sandstone. — Stratified  Limestone. — ChalL 
—Secondary  Txaps  and  Porphyriest  so  called.— Basaltic  Spednvsos^ 
— Uses  of  Transition  and  Secondary  Rocks. 


*  **  ?7br  to  the  mrface  of  eniivened'  earUi,  • 

'  Graceful  wUk  hUls  and  dales,  and  leafy  t^ods^ 
if  thy  force  confined. 
But  to  the  boweVd' cavern^  darting  de^f 
The  miiieral  kinds  confers  thy  mighty  power* 
Effulgent — hence  the  veiny  marble  shines, 
'  Hence  Labour  draws  his  tools.'* — ^rnoaisdir* 

**  I  see  the  leaning  strata,  artful  rang'di 

The  gmpitig  JUsures  to  receive  the  rairU, 

The  melting  snows,  and  ever-dripinng  fogs,^ni9. 

We  now  come  to  a  class  of  rocks,  which  rest  upon,  and 
are  sometimes  intermingled  with  the  preceding,  bat 
which  are,  however,  of  a  very  ^different  (iespription  ;  for 
although  you. do  not  discover  aay  thing  very  dissiiiiilar 
in  the  outward  appearances  of  many  of  them,  and  from 
their  resemblance  to  the  class  we  have  just  been  con- 
sidering under  the  appellation  qT primary  rocks,  or  that  ' 
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prafMriy^iiM  strictly  dknMmimted  jtfomdbfi 
mctme  aodi  prc^perties  which  th^  have  b 
ath  them,  may  be  viewed  as  a  continuati 
nner,  xa^  wxn&  of  thetn^  as  a  coimnencem 
aries  of  the  latter^  (in  which  light,  they 
ttid  art  ttiii  am^deredl^  by  nany  celebrata 
;eologt8t8,)  and,  consequently,  classed  with 
e  or  the  other ;  yet,  it  is  the  opinion  of  Pre 
00,  and  others,  that,  <'  their  imbedded  foa 
remabsy  less  aryotaUine  aspect^  (tbm  those 
7  dais,)  and  partlcalMr  roeks  sitcb  a» 
appear  to  characterize  them,  if  not  as  a  d 
^et  as  a  separate  group,  in  the  grand  series  o 


Ais  Ute^waoke^  or  tiMittdon  Glay  Skle^  i 
varieties  is  called,  it  may  be  md,  at  of  the 
onnaUons,  to  which  it  is  so  nearly  alfied,  t 
lis  in  lietals.* 

\nMon^  at  MamiUm  £kie«iofir»  slso^oftei 
vluaUe  tepointories  of  laelaltieores^  but  i 
ounted  of  itself  a  treasure,  by  reason  of  the 
masses  of  the  most  lasting  and  durable  r 
H  haa  long  funoMied^  and  still  continues  i 
ror  omr  poUie  worksrf*  and  that  almost  i 

b  imociatrf^ii  <1iifrw|>t>an»  thai  tbe  mines  of  Leadh 
khetd,  «nd  ths  i«iitiaQOii]r  ;]iiiiie  in  Uie  neighbour! 
ha»W.tlfMtwi;  aft«lio  t^e  productive  lead  and  8ilY< 
«« la  Hsaiwwf,  nf-  Y«rey>tack  in  Tra«aylTania,-«-of : 
w^wAwuBKoCtthajacfaininfia  io  Mexico  in  South  Ai 
—  aJMjl  wniwawaBi,  psiH^  anwwad  tome  timei^ 

of  thfrniMl  tlisft  «M  soattrutileA  to  cany  ihsaa  « 

m8 
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variety  of  beautifbllv  cKrersifi^  marUes,' wUcfa,  geo- 
logically considered,  come  under  this  dciBCtipdoD  iit 
rocks.* 


blocks,  which  are  used  in  the  construction  of  that  stupefidons  vok- 
taking,  the  Break-water  at  Flymoadk     Bot,  tfa6y  ate,  pertups,  jt 
to  be  told,  that  those  blocks  were  masses  of  Moui^tain  LimestMie, 
a  species  of  marble,  which  is  quarried  in  such  abundance  at  OrestOB, 
in  that  neighbourhood,  that  600,000  tons  have^  already  been  takeonp, 
and  a  good  deal  of  it  in  masses  of  more  than  ten  tons  in  wdgfat 
*    *  Many  of  the  varieties  of  this  description  of  maibie,  fatre  been 
£mxaA  ca|>able'of  receiving  a  very  high  polish^  and  to  contain  sue 
curious  imbedded  substances  in  theii*  composition^  on  which  account, 
they  may  be  said  to  be  still  better  adapted,  than  the  primaiy  kinds, 
for  various  ornamental  purpodeji,^-among  these  we  may  enumente 
the  Derbyshire  marbles,  with  their  various  intermixtures  of  final  ibeSs; 
ttad>  other  marine  remains,--^4hfit  at  Wettoh,  near  Aflihbounie,'vUcli 
on  account  of  the  vast  number  of  whitish  and  minute  shells  io  iu 
CQmposition^  is  called  the  Bird*s-fye   Marble^ — the  beautiful  Tariet; 
near   Monyash,  which  being  full  of  marine  figures  Jn  all  directioiu, 
afford,  when  cut,  a  pleasing  contrast,  to  the  brown  reddish  cdoDr  in 
which  they  seem  to  float.  "  Such  also,  are  ^thoae  beau'ti^  tUl»  of 
K«ndal  marble,  in  which  numerous  corallines^  and  the  remains  of 
other  marine   animals,  are  found  to  vary  their  appearance  in  sucb  i 
pleasing  manner,  as  well  as  a  number  of  those  beautiful  Scottish  mar- 
bles, which,  as  I  observed  before,  make  it  a  matter  of  regret,  that  ve 
should  still  persevere  in  sending  ibr  ornam^tal  stones  to  foreign  coais 
tries.     There  is  a  species  of  marW  in  the  Duke  of  Gordon*k  laio^ 
in  the  forest  of  Glenavon,  composed  of  fine  glittering  broad  grains 
)ike  spangles,  as  large  as  the  scales  of  fishes.^     In  the  farm  of  Blair* 
,raa<?hyldach,  about  tliree  miles  south  of  Fort  William,  there  is  aTtty 
singular  marble,  consisting  of  a  black  ground,  and  fiowered  with  white, 
in  a  light,  elegant,  and  beautiful  manner,  like  line  needlework,  or 
rather  resembling  the  frosty  fVet-work  upon  glass  windows  in  a  winter 
morning  ;§ — and  near  the  farm  houses,  upon  the  north  side  €$  tiie  fcnj 
of  Ballachylish  in  Lochaber,  there  is  a  limestone^  or  maMile  rock,  of 
a  beautiftxl  ashen-grey  colour,  and  of  a  fine  r^ular  iinilbrni  'giiiDj 
I  Wimams'  Min.  Kingdom,  voL  i.  407.        $  Ibid, 
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he  other  varieties  of  whftt  are  ical 
lall  pass  over,  on  account  of  tb 
and  ^the  properties  they  hav( 
of  the  primitive  class  of  the  u 
d,  their  very  names  imply,  jus 
series  of  rocks,  it  may  be  saic 
he  primitive,  they  exhibit  the  i 
through  great  tracts  of  Country. 

VHX  8KCONDART,    OR  WtOWlZ  VOI 

Tived  at  the  red  sandsMiej  wl 
of  this  series,  we  come,  in  the  wo 
m  distinctly  stratified,''  and  80  i 
oversialists,  I  may  add,  undig^ta 
*at  are  caUe4  the  precious  mel 
uperior,  or  upper  strata,  we  hi 
'fleet,  that  their  loss  is  more  t 
he  other   treasures  they  cobU 

sprinkled  throughout,  with  grains  and  8] 
a  fine  texture,  which,  to  the  eye,  itppen 
^^  greater  part  of  these  rocks  are  disdi 
in  many  cases,  nearly  vertical,  but  they 
sights  as  the  rocks  of  the  primitiye  8eri< 
>ey  form,  as  well  as  in  the  internal  co 
-Ives,  to  be  an  intermediate  class  between 
ions,  or,  it  inay  be  said,  the  uniting  link 
the  old  red  sandstone  of  this  description,  i 
constitutes  the  first  of  the  series  of  the 
^wiae  called  Jloetx,  or  flat  fonnationa, 
^  be  a  kidd  of  connecting  or  transition  s 
toU  wtttch.are  so  numerous  in  some  of 
<^l«»e8,  be^H  tofaili  it  is  also  found  not  t 
c  remains  as  the  different  ordera  of  strati 

Williams*  Wo.  Kiogdom,  ?qL  1.  407, 
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#Mdl  ffh^M^miiUi  ieaft  1m  upj^ei  in  the  ordinnry  biui- 
ism  ftfid  in  tile  artft  of  life^-^nd  the  oomparativelj  ex<> 
teiteift«db]^i6il  of  their  scrfl,  smooth,  or  gently  romidU 
^  guifaceft  to  the  purposes  of  agricultuie  and  tiUage. 
•  I  say  arrived  at  these  secondary  strata,  we  now 
•land  on  dBstki^dy  stratified  ground ;  for  although  na* 
t/y  erf' these  heds  or  layers  of  sandstone  and  of  limestone, 
of  which  they  are  principaliy  composed,  appear  of  gveat 
thickness,  you  inll  observe  that  they  may  be  eaaly 
yteraed  Ibraugh  by  the  means  of  boring  instruments, 
mid  by  no  ideens  deseoid  to  those  immeasutable,  beu 
csftise  impenetrable^  depths,  to  which  you  see  granites, 
WfliJli%  and  other  fimnatioBs  of  the  primitive  class  ga* 

liCiii  mmt'i   <M'itii<   wi*i^fci»**  ■•*■! *  ■<■■  .fc.^  ■■■■    III  1,1  ■    I  !>■■  n       I 

^^Lo&s^  yttujiiir  stnnS^  wftetbtf  of  thick'  aft  min  cHttienuoiit,"-^ 
vladMr'tlicgr^Mili^df  So  ywAk,  nt  sa  mmy  Indiet  in  thirittwi^  jm 
|M|w  tm^  do  116I  jhoql  qp  in  cnomioiifl  blocks  or  pyiMnidai  fottut 
from  beneath,  but  are  deposed  die  one  over  the  other  with  more  or 
less  inclination,  aome  of  them  in  directions  almost  strictly  horiaonta^ 
iloatewhat  fta  the  ttnnncrin  whidi  yon  obsenre  the  letresof  a  hoolL  And 
dbnk  ikot,  dist  these  ttinMMous  leaves  in  the  Book  of  Natnre  att  hw 
ia^ilMMbcirf  Ibrif  ytMi'MHi  yoor  stos  to  that  fiait  nf  ths  cowMiy  near 
fUlWWWfa^  IfiMM  th»  ft$UfrUi&n  /rfr»  M  it  b  called,  iaiituted,  yoo 
i«Wdlns«MV  cbsi  Itelbteyom  a»ri?e at  the  depth  of  iss  IbtlnaM,  you 
■SM  pMsr  thKNigh  b6  less  IIUNi  teMM^f  difirmU  Umtu^  or  JnydVy  in* 
<isHBg  ff  awibor  ^  edisr^iaanct  vonllbrmatioBs  ^fing  at  dSiibcnt 
MbiMt^siaMbedlMSlj^  slwrt  the  pit  JnsI  aendoned  I  And  it  Is  cwri- 
SMI^wMiMrss  iMMM'a  suflSber  of  onftai  and  aadnialSona^  and  alannt 
pttpaidliaW  iHid  htiiontal  i^wteons,  thesolHtfaaor  li^SMaMnnAi 
«i  attWH^  as  yoo  tMTf  SM  by  that  siitiion  of  tlie  JUts^ 
flMlliiiw^tt»yiitewaapcalMn,>)  iHM»tlMa  psaNta  oTtteiaal 
sflmSiiM  l»«saefal  fltofs  OF  loss  Sli<SlMd^  sad  «•  only  1 
S$i^m*f^  ^M  sr  bsanm  ef  the  sevend  bfendbigs  aAd 
Ihat  alternately  ^nPMriii*aMir'ia«Ml 
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eed,  we  need  'not  go  farl 
that  stretch  along  the  si 
soutbT^ard,  for  half  an  I 
uitable  and  excellent  illiu 
ch  sandstone  and  limestor 
nd  prevailing  rocks  in  the 
e  disposed  in  this  respect ; 
grees  of  position  and  incli 
y  strata,  in  general,  are  m 

on  entering  Dunbar  from,  or  in 
'eUer  in  casting  his  eye  to  the  sfa 
1  observe  at  ebb  tide,  a  consid 
just  below  the  hilly  ground  upoi 
edges  are,  in  general,  of  the  red  j 
e  just  below  the  toll-bar,  as  well  i 
working  the  quarry  in  the  bosom 
ently  in  their  angle^of  inclinatio 

A  liifle  farther  oni  viz.  below  1 
a  of  Dunbar  and  the  Duchess  o 

becoine  more  and  more  vertical, 
ilmost  perpendicular  peaks,  benea 
nearly  below  Newlonlees ;  and  ar< 
vhat  Professor  Jameson  calls  in 
of  the  coast,  *'  a  bed  of .  porphyria 
considerable  way  into  the  sea. 
id  this,  the  red  stone  does  not  ma 
e  now  begin  to  make  themselves 
le  that  now  comes  in  its  place,  ai 
Qspicuous  as  we  extend  our  walk] 
kilns,  which  recently  proved  so  fi 

is  walk  along  the  level  part  of  the 
besides,  some  choice  specimens  c 
rue  stratified  or  secondary  class* 
ving  the  rocks  in  which  the  barb 
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.  The  red' s&ftialoaej  formerly  dluderf  to,  altiioug^  ti 
•can  sever  k&nk  so  liigb  in  point  of  Talue  as  a  building 
anaterfaVas  bone'of  the  lighter  coloilred  kiads,  o&ao> 


gfomemi^d  •^ndttooe  wbieh  extends  N.  £.  mud  S.  W.,  •od.  like  tfee 
frvjp  of  tbe  harbour,  dips  lo  the  S.  £• ;  thb  is  succeeded  bj  «  bed  of 
'nd  tcltoMYeA  trap  tufa,  having  the  same  direction  and  dip  ;  next  comet 
-si^bed  ni  coBglotrierAted'Iike  sandstone,  of  a  reddish  colour,  in  which 
are  imbeMed  psiclwi  end  vptm  of  a  white  coloured  sandstone.  Tliis 
is  sueceeded  by  a  greemione  roekf  partly  porphyritic,  partly  tuffiiccoet, 
That,  in  Its  turn,  is  succeeded  by  the  red  coloured  sandstone  1  have  aU 
ieady  taken  notice  of^  wlueb  is  sometimes  Teiy  clayey  and  soft,  and 
•ewn  ai^peatsio  pass  iate  a  sandy  red  coloured  slate-clay.  All  the  tar- 
iisitiM  ate  tnarked  ivith  lieautifnl  celandine,  or  mountain  green  col- 
•■M  epMs^  g«neffrfly  of  ft  cfreolar  shape,  and  Taiying  in  sine  findtt  tin 
awdl^ttfliiinlllve  to  up'ivnMU  of  an  Inch  or  twio  inaiesni  duntaeter*! 
i  Birfde  Hie  itmmUkJiykei  we  hare  some  fine  q^iedmena  ofcowj^ftlastiw 
^n^m  father  whAt  the  Italians  called  hrwd^  f»  ttiey  comto  tbm 
^ndee  thei^etfnriptien,  ki  'teoi»equence  of  the  mtguHsr  finsgttienta  of 
j^MdiidtaMcittlonSMnesareprtttdpidlydonkposc^  Theatratt^nfka 
'lieiitingircrlSflidbigNmd  this  dyke,  appear  rather  to  he  tndined  kin  coo- 
JUiMpy  ditectiott,  and  40  lie  in  to  the  basaltic  ridge»— just  befbre  tvi^hing 
twMeb}  we'flnd  fbeto  'assume  a  yeilowish,  and  in  some  parts  a  blackened 
hae,  much  faHettected  with  reins  of  ftlspar,  or  something  of  a  maotiy 
'a|>peenmce« 

•  Near  Ike  Iwiirtlte  greenstone  dyke,  there  are  a  number  of  large 
blocks,  and  other  pieces  of  the  same  material,  of  a  Yery  blacltened  ss- 
'pcd^  sfAread  atMwt ;  and  beyond,  there  is  a  tract  of  greyish  white,  or 
yellowisb  coloured  sandstone,  which  may  be  said  to  extend  all  the  way 
«>  tfie  Vault  harbour. 

.  On  -the  shore,  in  paaring,  we  dbserve  one  of  those  extraneous  bonld. 
«n»  trfiose)>resence,  in  particular  situations^  luTe  so  much  ponied  tbe 
naturalists  of  former  times,  and  which  are  not,  perhaps,  yet  veiy  sati^ 
•Anlaifly  aceeonteid  Ibr.  This  large  stone  or  block,  is  distincdy  seen 
tern  the- road  leading  from  the  town  to  the  church  of  Dunbar,  al- 

'  t  See  Geognosy  of  East  lx>thian,  by  Professor  Jameson— Wemerisa 
"^TaniaeilonSiitvoliiw* "pit  BMand  999* 
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t  of, the greftl<]puaiiUl7  of  oKid^of  ti«i f^^ 
From  which  it  derives  its  coloiic, .  (iviikb  causea:  ii 
eedily.  to  decompose  and  moulder  amy  wheitex* 
i  to  the  weather,)  b  neverUieless  usefiii  in  m  a« 
iltural  poipt  of  view,  on  aooouqt  of  that  Tery  eba- 
riatic  that  lenders  it  so  unfit  for  other  jhirpeses.* 
It  this  formation  may  be  considered  as  peculiarly 
able,  on  account  of  the  precious  4lepdsk8  with  whidi 
associated  and  imbedded ;  for  it  isto  the  r^^stmdm 
i  formation,  that  belong  those  extensive  collieries 
^MTodigious  beds  of  iron  stone,  to  which  I  shall  sooh 

occasion  to  dirept  your  more  particular  attenticnu 

■■  . '  ' '  • ■■'  ■  ■ — J — ■  ,  ■'  '  '  ,"  ;• .'  ■ 

fi  its  situation  U  a  little  to  the  eastw^  pf  Brpxipoutl]  watei;  foot, 
mis  to  be  of  granitic  origin,  or,  at  least  to  belong  .to  a  class  o| 
,  different  from  any  which  are  found  in  the  neighbourhood. 
tar  ihe  Vault  shore,  the  yellowish  sandstone  appears  to  be  of  a  very 
ated  structure,  and  the  beach  to  the  ^est  of  the  haibour,or  he^mrixt 

the  large  boulder  just  mentioned,  is  j|tre^ed  with  ^y  «^n|g|nentf 
?at  abundance.  Beyond  the  harbour,  lie  a  number  of  blocks, 
of  them  of  extraneous  formation,  and  others  l)elong  to  the  rocks 
B  neighbourhood*  Among  the  lajtter*  we  obsenr^  a  ^mber  of 
curious  aspect,  being  marl^ed,  or  hollowed  aver, the  surfiKes  m  i| 

with  smalUpox  of  no  ordinary  dimensions, 
neatone,  now  seei^  to  be  the  prevailing  ifock  for.  ^  coniidenible 
i  along  the  coast,  where;  it  is  quarried  at  the  Clamor  hill,  and 
at  Skateraw  shore,  as  well  as  inland,  at  £«st  Bams  and  OxwelU 
\  Ume  kilns.  Near  the  Clamber  hill,  there  are  some  small  seams 
il,  and  adjoining  to  the  harbour  at  that  place,  tiie  naturalist  mHy 
itified  with  the  sight  of  a  species  of  limestone  rock,  having  a  very 
kable  appearance,  its  surface  appearing  as  if  it  was  composed  of 
,%  of  petrified  worms ! 

By  its  aptitude  to  decompose  and  undergp  a  poqrse^of  speedy  dis« 
ration,  thif  stone,  the  sooner  becorai^a  r^uoible  to»its  orpfipalelft. 
5,  and  by  that  means  furnishes  more  readily  its  quota  ot  slluvial 
n  towards  the  accumulation  and  t9i^0Hfi»g  oi tk^aoU. 
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.  Wilik  the  new  ftdf'  ot  variegated  sandstmuy  isalso 
associated  one  of  tbe  two  priDcipal  formations  of  ggp. 
mimyknomnaHeo  by  the  name  of  alabaster  ;*  and  thissub- 
stanoe;  whidi  of  itaelfy  would  render  that  class  o£  sand- 
stone which  it  more  peculiarly  belongs  to,  extremely  va- 
luable,— ^18  found  aho  to  contain,  in  its  turn,  bedso( 
nmrl^  of  dagf^  of  sulphur^  and  of  sali^  the  latter  in  such 
abundance,  as  to  furnish  the  principal  supplies  of  tk 
mineral  eaU  of  commerce  ;f — and,  if  another  descrip- 
tion, the  itihUe  eoniiUmey  known  also  by  the  name  of 
Jree^tone^  is  not  so  mu^h  distinguished  by  the  valuable 
deposits  with  which  ^t  is  imbedded,  as  either  of  the  two 
preceding,  it  certainly  surpasses  them  both,  as  a  build- 
ing material,  not  only  on  account  of  the  ease  with  which 
it  is  wrought  in  the  quarry,  (from  which  it  has  its  name,) 
but  in  consequence  of  its  great  durability,  arising  from 
the  particles  of  quartz  (one  of  the  most  durable  sub- 
stances in  nature,)  of  which  it  is  comiposed.:!: 


*  The  use  of  this  substance  is  well  known  to  the  moderns^—and 
from  the  Sgure  of  an  Egyptian  deity,  of  colossal  magnitude,  brought 
from  the  mountains  between  the  Nile  and  the  Red  sea,  now  deposited 
in  the  natural  museum  at  Paris^ — ^and  the  alabaster  box  of  precious 
ointment,  of  which  we  read  in  the  New  Testament, — ^it  would  appear, 
that  its  value  was  also  known  by  the  ancients. 

f  It  is  in  this  formation,  that  those  prodigious  be^s  of  gypsum  and 
of  marl  are  situated,  in  which  not  only  the  salt  of  the  principal  tmw>> 
in  Europe  are  to  be  found,  but  also  those  immense  masses,  that  are  so 
abundant  in  the  valley  of  the  Weaver,  in  Cheshire. 

I  The  value  of  this  article  seems  to  be  pretty  well  appreciated, 
in  the  numerous  graceful  and  splendid  mansions,  that  we  see  daiiy 
rising  from  its  deposits ;  and  it  is  also  of  very  common  use,  in  the  »< 
rious  forms  of  roUing-ctonesf  grinding- stones^  scythe*stones,  &c 
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tUified  Umettane  comes  next  under  our  not 
Ddeed,  one  of  its  varieties,  that  which  is  c< 
the  oldest,  might,  had  we  followed  the  exact  o 
ire,  been  taken  into  consideration  before  eith^ 
0  Utter  descriptions  of  sandstone,  for  the  fin 
leqondaiy^  or  stratified  limestones,  may  be  sai 
a  many  situations,  on  the  first  of  the  sands 
—but  it  is  not  my  intention  to  be  too  partic 
arrangement;  I  shall,  therefore,  class  the  li 
>  together. 

}ei  and  cavemSythose  retreats  of  the  wretche 
is,— and  wide  yawning  fissures,  the  terror  of  th( 
^  mountain  traveller — now  arrest  our  attent 
^ey  are  peculiarly  associated  ^ith,  and  maj 
iQ  an  eminent  degree,  to  belong  to  the  limes 
ition, — ^while  sea*shells,  ami  other  extraneous 
occupy  so  large  a  proportion  of  its  composii 
ne  of  the  varieties,  has  obtsdned,  on  that  acco 
ime  of  shell-limestone. 

'^j  which  of  itself  forms  such  extensive  trac 
^d,  and  other  countries  of  the  globe,  is  a  sp 
d  forms  one  of  the  varieties  of  limestone — of 
f  diffused  material,  that,  in  so  many  forms,  i 
U'dest  and  most  compact  marble,  down  to  the 
asily  penetrated  marl,  contributes  its  service 
)mfort8  and  conveniences  of  man.* 


idely  diffViged  is  this  useful  mineral,  Umestimef — but  in  m 
*Jue  better  known,  and  its  uses  more  understood,  thiin  i 
'untry;  where,  in  addition  to  the  many  purposes  of  archit 

*  H  is  so  osefuUy  and  tastefully  applied,  it  is  made  so  < 
to  contribute  its  services  as  a  manure,  and  to  replenish  the 

•  fertOlibg  powers, 

N 
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In  regard  to  ckMk^  the  most  toft,  and  leaftt  indorated 
6f  the  series  that  can  he  brought  ufid^  the  dencHnmaw 
tion  of  rocky  formations,  it  may  be  said,  that,  although 
few  metalliferous  minerals  are  to  be  observed- in  its  com- 
position, it  is,  nevertheless,  found  imbedded  witfc  hard 
jjcllucJd  masses,  of  a  complexion  and  texture  ^ery  dJf- 
ferent  from  that  which  containa  them,  arid  exceeding- 
ly to  abound  inpetrifactions*' 

These,  wiA  "what  are  cdled  the  'secondary  trap*  21A 
pcyrphyries^  are  said  to  constitute  the  chief  classes  of 
ftte  formation  called  secondary ;  bat,  to  whatever  series 
or  class  of  rocks  these  formations  belong,  there  can  be 
no  doubt,  that  one  of  them,  is  pretty  extensively  distri- 
buted fn  its  basattic  form  properly  so  called,^  iode- 

*  Kot  only  are  various  nodules  and  pieces  of  flint  scattered  over 
these  snowy  fields,  fai  all  directions,  but  iseds  of  tliis  highly  indurated 
ntatcfialt  are  often  Ui  tie  met  wHh,  in  thair  Mpadoua  bosoaiSy  of  nion 
than  a  mile  in  extent !  The  jtetrtfactiom  found  in  thesa  chalky  ^epo^ 
siu  are  numerous,  and,  as  if  nature  wished  to  show,  that  she  was  nei- 
ther at  a  loss  for  materials  to  work  frov,  in  any  situation,  nor  was  con* 
fined  to  any  paftlcular  form  in  the  modelling  of  her  manufiurtores, 
lOie  has  liot  only  produced  a  «Cone,  proverbial  for  hs  hardness,  in  th« 
h«art^f  the  most  soft  of  roolcy  fbrmttions,  btit  has  left  the  centre  of 
many  of  those  flinty  rossses  hollow,  and  lined  their  cavities  with  cry- 
stals of  common  quartz ! 

f  Of  the  columnar  arrangement  of  one  species  of  trap,  we  faa^t 
a  neat  little  specimen  in  the  isl4%  or  rock,  upon  which  our  Ibrt  at 
Dunbar  is  situated ;  -but,  this,  -sinks  into  insigulflcmce,  lieftire  the 
roighty  assemblage  of  ponderous  -and  massy  columns  of  wbieh  the 
Giant*s  causeway,  on  the  coast  of  Aatriait  in  IiclaadU  Mad  the 
Cave  of  Fingal,  in  the  island  of  iStofih,  one  of  tba  weatctn  fslesof 
Scotland,  are  composed.  '<  Of  columnarbssalt,*'  ]tfr  Brandt  efaaefvei, 
"  the  Briljah  dominions  pccient  the  noblast  apedmsns  in  4he  ^umwn 
world.    The  Gianfs  causeway,  consists  of  4hMa  pieM  itf  '^ 
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There  is  another  species  of  rock  vhich  I  slidl  just 
notice  in  this  place,  although  I  intended  at  first,  to  consU 
der  it  in  my  next  chapter,  among  the  formations  above 
chalk ;  but  in  the  absence  of  that  formation  in  Scottish 


long,  to  the  giter  of  all  good  ; — but  chalks  andjlints,  as  well  as  them* 
rious  orders  of  traps  and  of  whinstones,  hare  their  uses:  And,  wiiile 
we  may  say  of  the  former, — are  we  in  want  of  bnildiog  nwrtimsh  to 
construct  us  habitations,  and  need  a  cement  to  consolidate  their  psrU) 
and  bind  them  together,  we  have  an  abundant  supply  of  the  one  in  \t» 
more  durable  kinds  of  sandstone,  and  of  the  other  in  those  prodigioos 
beds  of  limestone  which'  so  often  acoompany  them ; — We  may  also,  of 
of  the  latter, — are  we  in  want  of  whiting  to  give  the  walls  of  our  lisbi- 
tation  a  cheap  and  economical  white  wash,  or  do  we  wifb  for  •  fnb> 
stance  that  will  admit  of  ihe  light  of  heaven  ioto  our  dwtHiinpt  is 
clearer  rays^  and  more  resplendent  lustre,  thmi  can  be  obtained  throa^ 
the  medium  of  that  useftil  natural  production  caUed  vUea,  Of  M luco^ 
glasss^CAo/Mr,  when  purified,  and  cleaned  fkom  iU  gaUj  partidai 
comes  seasonably  to  our  aid  in  the  one  case,  and  in  the  other,  fait 
by  the  assistance  of  art,  is  brought  to  constitute  a  principal  ptft  io 
the  composition  of  tliat  most  transparent  of  substances,  called,  in  ooo- 
sequencej^m/  gUiss ; — a  substance,  of  which,  we  may  judge  of  the  price 
set  upon  it  by  the  ancients,  from  the  circumstance,  that  the  Emperur 
Kero  is  said  to  have  purchased  two  glass  cups  with  handles,  for  & 
sum  which  was  equivalent  to  9^50,000  of  our  money. 

JBasal*  has  always  been  of  great  estimation  on  account  of  i^ 
durability.  The  Emperor  Vespasian  is  said  to  have  had  an  eotire 
statue,  accompanied  by  the  figures  of  sixteen  children,  cut  out  of 
a  single  column  of  basalt ;  and  the  famous  statue  of  Minerva  at  Thebes, 
is  described  by  travellers  to  have  been  formed  of  basalt.  Antiques 
of  basalt  are  always  in  a  much  better  state  of  preservation  than  those 
of  marble.  Even  such  as  are  dug  out  of  the  earth  still  retain 
their  original  polish ;  and  the  first  touches  of  the  chisel  upon  them 
are  still  unimpaired.  This,  and  what  I  mentioned  before,  is  sufficieot 
to  establish  the  durability  of  basalt, — it  is  no  wonder  then,  that  such 
a  considerable  quantity  of  this  article  has  been  carried  from  flcodafl^ 
by  sea  to  London^  for  the  purpose  of  paving  the  streets ;  for  wbick 
purpose  ity  aa  wdl  as  granite,  is  well  adapted. 
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district^  and  as  there  are  some  extensive  tracts  of  this 
rock  in  the  Hi^huds  and  north  of  Scotland,  it  may  be 
here  not  inaptly  introcfuced.  This  is  the  breccia,  or 
plum^jniddinff  rock,  which  exhibits  such  a  singular  ap- 
pearance among  the  uumbeg  of  cocky  fonimtioDs.* 

But  there  is  no  point  of  view  in  which  these  second 
aiy  ibmuttioBs  can  be  viewed  with  more  delight  amF 
compjacency  by  man,  than  in  the  excellent  adaptation 
of  their  gently  rising  hiUs^.  and  long  expanded  vales,  for 
the  purposes  of  agriculture  and  tillage. 

Even  the  cave^  and  caverns  which  we  have  noticed 
^  tUs  ffHrmatioo,  stili  htkv^  and  have  bad  their  ums, 
ndepeB(ieBtof  the  sheltov  and  rscpeat  they  afibrd  to  a 
description  of  animals,  whose  presence  might  be  other- 
wise troublesome.  At  the  pi^sent  moment  they  serve 
as  places  of  cool  retreat,  and  otherwise  administer  to 
thecomfort  oftlifriiibabitania  of  sultry  cUmes^  Id  times 
of  danger  or  oppression,  and  persecution,  they  have  all 
along  afforded  b»  majim^  to  spirits  of  the  W0A  axalted 
cast,  aad  ^  whom  the  world  was  not  worthy  ;  and,  at 
^  wly  period,  it  would  appear,  caves  were  purchased 
and  made  us^  of  as  places  of  sepulture  i  for,  of  a  Ur^nsac- 
tioQ  of  this  kind,  we  have  an  account  in  the  history  of  A* 
^'^^y  whos  we  an  toldv  in  the  Book  of  Gene«i^  buriad 
^h  his  wife  in  the  oave  of  the  field  gS  Machpelak. 

*~"wiiiiii    wwuiwM         tijinoii    ■     M«   t'n^'fmF t    I  HI    iiM      I  mi| 

*  OC  tbH  nmik,  ll,l*if  he^*  W99iM^  by  Wr  Williww,  th$x  if  i^ 
'  ^*^.8«]fed  an4  p^hadi  it  w^c^d  appear  as  V«autiful  an4  elegant 
38  V3J.  8ton«  in  Europe,  much  resembling  mosaic  WQrk  in  small  pat- 
tenis,  and  receiving  a  briJUant  lustre." 

^'  four  of  them  are  Mid  to  cover  the  ilde  of  a  house. 
218 
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CHAPTER  VIII. 

riARY;  OR,  ROCKS-^BOVE  CHALK;  ALLUVI 
DEPOSITS,  &c 


formation.— Isle  of  Wight  and  London  basins. — Hertfords 
ling-stone. — Bovey  coaL  —  Subterranean  forests. — Alluml 
ts. — Process  of  disintegration  and  renovation,  as  it  is  coBtino 
ceding,  or  going  on,  in  the  material  world«— Origin  of  nfM 
ild'^Its  invaluable  uses. 


-"  Intent  to  gate 


Cffwthn  through  i  and,  from  thatfriU  complex 
Of  never-ceasing  loonders,  to  conceive 
Of  the  sole  Being  right-^'^ho  spoke  the  word. 
And  nature  mooed  coinp^^.  *'—TBO]isoir. 

**  Stretched  her  wide  lavms,  and  sunk  her  winding  deUh 
And  deck*d  her  shores  with  cortUs,  pearls  and  shells,** 

SAEWIV. 

«•  Jsfor  the  earth,  out  of  it  cometh  6i«a<i.**— 90i»  zzrin.  5. 

what,  you  inquire,  are  those  curious  formatioDS 
cAoiXr,  which  we  see  extending  to  a  consideral 
nee  round  the  capital  of  France, — ^upon  which  tl 
indeed,  may  be  said  to  rest,  and  of  which  we  bi 
ar  a  resemblance  in  the  Isle  of  Wight,  and  in  t 
i  immediately  below  our  own  metropolis  ?  I  < 
urprised  at  these  having  attracted  your  atteotid 
lis  has  been  the  case  with  many  aneBunentnaliiiil 
e,  and,  independently  of  the  several  curious  imbe 
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uses,  and  the  wonderful  divbrfttrf  df  jpetiifteficJbs 
mtain,  thej  may  be  said  to  be  so  many  minia^ 
odelsof  nature,  and  the  ttanner  in  which  she'. 
s9  her  different  deposits  when  acting  on  a  larger 
The  first  of  these  is  called  the  Farisjbrmaiumj 
isists  of  no  less  than  ninet.  diHinctly  marked  strata^ 
fthem  containing  a  prodigious  number  of  differ**^ 
«ies  of  shells,  exclusiT«  of  the  chalky  pedestflC 
rhich  it  rests,  and  the  alluvial  formation  at  the- 
Fhe  others  have  bten  named  by  modem  geolo^ 
ie  Isle  of  Wight  and  London  bari/M^  both  of 
also  rest  upon  extensive  concavities  of  chalk,  and^ 
?  former,  are  composed  of  a  number  of  different 
atinctly  marked  formations.* 


m'Wi 


■J 


n  the  following  extract'of  a  letter,  dftted  New  York,  13th  Aped 
would  apftmr,  that  these  tertiary  formatuios  are  not  confined  to 
denominated  the  old  world. — "  The  tertiary  formations,  the 
of  which  I  have  so  long  advocated,  and  have  been  at  so  much 
0  ascertain  and  explain,  form  now  one  of  our  most  interesting 
^  divisions,  and  are  daily  becoming  more  studied.  Hieir 
*>  are  precisely  similar  to  the  analogous  strata  in  the  celebrated 
the  Isle  of  Wight  and  of  Paris^  so  well  described,  respective* 
'ebster  and  by  Cuvier.**— Xiferoiy  GuieUe. 
bave  not  time  to  examine  minutely  the  diflTerent  strata  olf 
i»e  seriea  of  rocks  are  composed,  but  it  may  be  observed  of 
general,  in  the  words  of  a  modern  writer,f  that  "  they  appear 
>een  deposited  from  the  waters  of  lakes  or  iiiland  seas,  soma 
are  conjectured  to  have  been  alternately  filled  with  Aresb  and 
V ;  and  hence,  in  a  general  view,  are  of  a  more  l6cal  natttm 
■e  which  have  been  deposited  from  the  waters  of  the  ocean.  ^ 
M  or  lowest  of  these  formations,  as  well  as  some  of  those  a^ 
m,  contain  petrifactions,  but  <*  the  newest  member^  of  the  se- 
of  10  loose  a  texture,  the  fosnl  organic  remains  (bey  contain 
in  bis  Illustrationi  of  Cuvier'i  SiHiy^ 


y  Google 


I  Thflttji  wit!h;  tf»i»  HmtfM^^iifir^  pid^  and 

-mlak  »  eaUai  the  hmm  Mi  icmmliop,  botb  of  whi<^ 
lidalitftafaove.chaUf,  »ay,  tb^j^focfk  Wnpt  inap%  de- 
aiglNited,  tlie  kor^ufff,  or^  «a  JPrQ&w«r  J^o^esoa  W  it, 

/  Of  the  Hertforddbire  j»talJfn)gMl0«96^  little  need  be 
said^  as  yon  ofaserife  it  b  so^  very  limited  in  its  eaucni ; 
iiltt^biiweinsr^iDiieb  Q8teen«d(on  iv^cowt  of  it»  be«i- 
HM  eQloin%  and  when  out  alad  poiifthed*  Wiy  bQ  i^ 
piled  to  the  same  purpoaey  aa  the  Highland  Breecia^  or 
riuUhpudding  Bpokr   . 

,  Ifot  ttieh,.  boweiyer^  is  tfie  eeae  with  the  brom^  wi 
famMtion^  whieh».iA  soaae  mtimtione  an  the  epntinantr 
is  very  extensively  distnlnlt^  and  i9  found  im  flrnit 
abundanc&ialhe  exten^ve  flat  at  Bovey  near  £iLet^i 
IP  Engl?«ic|.*  , 
I 1  •  ■  ■      .1  *  I...  **  ■  I...I  ■»,  , . 

io  nearly  rea^ble  those  that  now  inhabit  the  earth,  and  they  «re  so 
Nearly  related  to  the  altuviat  fbnnations  which  are  daily  fbnaing^  that 
it  is  often  extremely  difficult  to  determine  whether  they  belong  to  the 
altuVial  or  newest  floetz  formation.'' 

'    Thus  we  see  that  these  curious  formadona,  whfch  have  so  reeently 
attracted  the  particular  attention  of  the  geologist,  may  be  considered 
)fs  belonging  to  a  series  oT  rocks  of  still'  newer  formation  than  aay  of 
those  which  have  been  so  long  considered  aa  the  onI)r  oonaeokikig  or 
uniting  links  betwixt  the  primary  and  ifLUuWal  classes. 
^    *  Althou^  aft  fuel  tlie  Bpyey  coal  is  only  ysed  by  tbe  poorer  das- 
|te9|  U  U  4ewrviDg  of  our  particular  attention,  on  account  of  some  sio^ 
f^lmriti^  than  b«)ong  to  it,  ^d  which,  seem  to  mark  it  out  a^  a  Tery 
■idble  (r«mitip^|.pr  CQupectlpgUnk  betwixt  the  mineral  and  veg^uMe 
l^|]igdoin«     Tbat  the  na^e^  cpal^  or  brown  i^oal  formation,  %q  whidi 
\\  NangPKia  its  o<ir«  porfeotlx  mii^eraliEed  state,  is  of  the  scries  of  ^ 
{pd»  If^.dW  i^OW  CQWid^riqgr  there  c^n  be  np  doubt;  but  if  there 
still  should  V^  any.  as  iQ  the  ve^tabU  origitK  of  cotU,  here,  in  this  fgrma-  ' 
tioo,  we 'have  ocular  demonstration  of  the  truth  of  a  position,  that  is 
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ick^  wr  iidjwftfwft.Qtt^nwe^?-^Why,  these  mn 
X6e  of.  ihw  excav«tiop9y  bfive  fallen  iq  witb^  as 
pea  n  j9ub^c97)$QQm  forest  !^t  is  really  the  cas< 
uriog  ftWAy  ihe  fpuodntijom  of  the  anqieot  Roin 
iQ.  order:  to  form  the  bed  of  the  caaaly  frooi  tl 

men(tk>ned  tity  lo  the  west  see*,  theae  labow 
fallen  in  with  a  subterraneous  for^t  <^  oak,  ii 
id  io  a  gtiflF  bJiift  clay,  lying  from  two  to  three  fi 

the:  foundiation  of  the  I^oman  wail,  whidi^ 
^  uoknown  to  tbe.  builders^  paa^  ovar  it  !*  ] 
gr>  ti)deed9.at  these  expreeisionsx^  simrprise  !--^o 
,  in;  the  beautiful  and  affiseting  manner  in  wfai 
icriheft  the  ehangcs that  hsd  taken  place  ins 
had  a  most  appropKiai^e^  and  a  very  atriJUng  o 
in  Yiewr/iwhea  be  said ; 

«f  ^ti  ia  tboaa  tei9t»  vrhet^  OKfurt  once  kofitfc  svAty* 
Be^acedi  by  tim«,  sad  tott#ritig  in  deea^i 
AmicUt  th)e  Euin,  hs^dless  of  the  dea4> 
The  i^elter-seeking  peasant;  builds  his  shed  :** 

ere  has  been  a  chan^  still  more  complete  th 
3ssibly  take  place  among  the  dwellings  of  men  I 
5  a  contrast  far  more  grand — far  more  sublime 
ig  !•— A  Roman  waH  it  apfiears  has  stood,  firm  a 
ict  as  a  means  of  defence,  not  where  once  w 
here  still  lay  buried  in  oblivion  and  forgetfulne 
ighty  oaks,  the  kings  of  the  forests  of  other  time 

ftracl/rom  a  periodical  publication  for  March  1824. — «  At 
sary'  meeting  of  the  Antiquarian  society  of  Newcastle,  1 
an,  infcerftsting  paper*,  by  Mr  W«  Chapman,  was-zead,.  gLr 
sunt  of  thet  antiquities  and  curiosities  discovered  in  d 
le  canal  fi'om  Carlisle  to  the  we&t  sea.  The  most  inten 
k  of  (his  communication  related  to  the  discovery,  on  tbe  sho 
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t  It  h  voC  only  tn  the  bovcj^-ocbsDwa  «odi  i^rtdtt 
tkat  we  maj  detect  this  process  of  change  fraok 
taterial  to  Another,  as  going  oh  ia  this,  diriiiiot^ 
B  great  laboratory  of  (Nature  !f— In  all  tbescf 
tions,  which  w«  now  see  acoumhlating  under  co^ 
r  to  speak  more  agreeably  to  the  simiiitude  1  jbave 
ed,  that  we  tiby^  perceive  eoming  forward  in  the 
er  outhoutes  of  this  our  earthly  habitatioiiy  we  bft4 
^egrecU  Creator^  the  Supreme  and  Almighty  archu 
^t/ie  universe^  who  ^^Jhinteth  not,  neither  w  wea^ 

Solway  Fritb,  beyond  Brougb«  of  a  subterraneous  forest  of  oalc, 
ied  in  a  stiff  blue  clay,  and  lying  from  two  to  three  feet  below* 
ndation  of  the  Roman  wall,  which  passed  over  it.  The  tre«B»' 
were  of  large  dimensions,  were. all  lying  towards  the  nbrth ;  the' 
of  some  were  in  their  natural  position.  And,  what  is  most  re*. 
•le,  the  wood  of  these  trees  was  in  so  perfect  a  state,  as  to  be 
f  distinguishable  from  fresh  oak,  although  it  is  evident|  that  it 
Bve  lain  there  some  thousand  .years,  as  the  period  of  its  growth 
^▼e  been  anterior  to  the  building  of  the  Roman  Wall."  '  ' 

the  same  publication  for  January  1826,  contains  the  following 
3f  a  Submarine  forest, — "  The  submarine  forest,  at  the  mouth' 
C^,  is  about  half  a  mile  in  breadth  ;  the  sea  prevents  its  be-' 
iced  any  farther  in  a  southern  direction.  About  a  quarter  of  a 
^^  its  first  appearance,  ttie  different  kinds  of  fern  remain 
^(^ct,  and  nuts  are  found  scattered  about  in  a  petrified  state/* — 
^  ^e  numerous  other  alluvial  dfi^its>  which,  in  this  stage  of 
'9^et6,  we  observe  scattered^  and  ^ndeo^g  the  eartli's  surface. 
vcQt  depths^  in  every  direction}  ^oygi^d  us,  we  see  materials  un- 
ig  a  state  of  preparation  for  .othej^.^uiri^sieii^  spme  of  them,  no, 
to  he  employed  in  the  coifBoUda^ii  of  subst^ces,  tliat  will 
^«  analogy,  or  have  aoqie  reannf^qi)  t«>  tbpse  v^rx  fQf ma- , 
^  ^e  have  just  been  itonuderji^ 

'^Me  b«ds  of  pMH  and  ofjuxfi  with  i^hiok  sp  auHiy  of  oii». 
•in and  moorish  tracU  abound,  we  can  almost  trace Ib^chMge^ 
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ry^  prepariDg  and  bringing  forward  to  matusity,  an 
abundance  of  the  most  choice  and  welUselected  mate- 
rials for  the  repairing  and  renovating  of  this  mighty  fa- 
brie,  to  be  made  lise  of,  and'applied,  as  his  benevcdtm 
may  suggest,  and  his  wisdom  see  necessary,  in  all  time 
coming,— *while,  more  immediately,  under  our  eyes^  we 
gee  also  upon  the  surface,  other  matters  heaping  up 
from  the  dbiritegration  of  the  substances  of  former 


in  all. its  shades  and  degrees  of  gradation,  from  the  soft  and  faeatbcrr 
tult  at  the  top,  to  the  ahnost  mineralised  bituminous  substance  at  the 
|>ottom ;  which,  in  its  turn,  as  well  as  that,  which  has  had  iu  origin 
from  those  subterranean  and  submarine  relics  of  the  once  towering, 
iSut  now  prostrate  lords  of  the  forest,  may  also,  in  its  day,  afford  fuel 
of  a  more  perfectly  mineralized  kind,  than  that  which  it  now  presents 
in  its  present  stage  of  transformation. 

.  In  those  beds  of  shells  which  we  now  see  decomposing  into  pits  of 
xnarl, — in  those  s/tmy  and  calcareous  deposits,  that  cover  the  fields  tf» 
ter  floods,  and  the  plains  on  the  sides  of  rivers  after  inundations,— sod 
in  the  incruOations  that  we  behold  forming  from  the  roofs  of  csvern^ 
and  of  grottos, — may  we  not  trace  in  embryo,  the  formation  of  those 
future  beds  of  limestone,  and  gypsum,  of  marble,  and  alabaster,  tbit 
may  serve  the  purposes  of  the  artists  of  after  generations, — and  in  those 
numerous  deposits  of  white  and  brown,  and  black  and  blue  clays;  sod  in 
the  vast  layers  of  subterranean  earths  and  loams,  arid  beds  of  sand  and 
of  mud,  which  are  employed  in  their  composition,  as  well  as  these 
j}ebbly  and  gravelly  deposits,  that  are  so  often  to  be  met  with  at  consider- 
able depths  beneath  the  surface,  do  we  not  perceive  the  rudiments 
Ibrming  of  other  extensve  layers  bP  grey-wackes,  of  slates,  and  of  the 
sandstones,  and  conglomeraites  of  fbture  times. — and  in  those  accumu- 
Utions  of  marshy  ores,  ihii  are  oMerved  at  the  bottom  of  hkest 
and  in  the  soli  which  is  collecting  in  the  steppes  of  Siberiar-my 
we  not  discover,  what  may,  at  some  after  period,  arrive  at  prodi- 
gious'layers  or  bedi  ^f  iioiislo]ic^->-«iid  form  the  barit  of  other  aaaai» 
of  nek  salt? 
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creation,  that  will  also,  in  their  turn,  become  useful.* 
The  process  of  disintegration,  which  has  already 
cofflmenced  on  those  enormous  blocks  and  boulders  of 
different  materials,  which  have  come  from  nobody 
hnows  wlure^  and  have,  by  their  appearance  in  those 
precise  spots  where  they  now  lie,  occasioned  so  much 
speculation  aquong  naturalists,  may  be  accounted  as  the 
beginning  of  a  new  order  of  formations,  as  well  as  the 
scanty  jHttance  of  decomposed  granite,  which  we  ob*> 
serve  just  beginning  to  gather  into  a  little  adhering 


'  *  The  Jlnejloaihig  tands  of  the  African  and  Arabian  deserts,  which 
are  at  present  cavrying  on  such  a  war  of  devastation,  against  the  once 
populous,  but  now  desolated  tracts  beyond  the  Mediterranean,  witl 
perhaps,  ere  long,  be  arrested  in  their  destructive  career,  by  some  con- 
solidating substance,  and  made  to  assume  a  more  solid  and  less  destruc- 
tive form,  in  the  shspe  of  mountains  of  quartz ;  while  the  light  sjmnklifig 
of  salt,  that  now  sparkles  on  the  surface,  or  miies  with  the  soil,  of 
some  of  tliose  arid  regions,  may  be  made  to  assume  the  form  of  a  saline 
deposit,  or  to  mix  with  the  wateis  of  some  intervening  seas  or  lakes. 

Those  beautiful  accumulations  of  broken  conUt,  and  miDVLie  jtarlides 
qfgfieUs,  that  form  our  walks  by  the  side  of  the  sea^shore,  already' afford 
among  them,  specimens,  of  what  they  may  one  day  become^  in  masses 
of  greater  hardness  and  tenacity. 

And  the  numerous  downs  that  line  our  coast, — and  those  extensive 
ranges  of  sand  hills  that  skirt  the  body  of  the  ocean, — and  those  finely 
pulverised  beds  of  gravel,  intermixed,  as  they  are,  with  that  beautiful 
assemblage  ofJKnts  and  oi pebbles,  for  which  our  part  of  the  coast  has 
been  so  long  celebrated ;  and  which,  in  other  situations,  at  the  bottom 
of  streams  and  of  rivulets,  are  found  mixed  with  gems  of  the  most  pre- 
cious kind,  and  ores  and  g;rains  of  the  most  valuable  metals,— may,  at 
some  fbture  period,  appear  in  other  forms,  which  may  afteryvards,  by 
the  separation  of  their  parts,  give  rise  to  other  boulders  and  conglo< 
merates,  than  those  which  we  now  behold,  scattered  about  and  towering 
above  the  lesser  fragments  on  our  shores,  or  lefty  in  isolated  and  soli- 
tary blocks  upon  our  plains, 
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dust,  on  the  summits  of  some  of  our  highest  mountidn 
peaks,-^-and  in  these,  we  may  behold^  more  specimens  of 
the  slender,  and  apparently  inagnificant,  means,  by 
which,  the  Great  Author  of  Nature  can  accomplish  the 
purposes  of  his  will,  and  bring  to  pass  the  most  compli- 
cated, and,  in  their  eflFect,  the  greatest  ends. — Yes :  in 
these  few  particles  of  mouldering  dust,  which,  viewed 
nnphilosophically,  might  be  considered  as  the  com- 
mencement of  that  system  of  waste  and  decay,  which, 
were  there  no  repairing  and  renovating  powers  in  Na- 
ture, might  be  expected  to  end  in  the  ruin  and  destruc- 
tion of  the  present  order  of  things,-  -assisted  by  the 
light  which  science  imparts,  we  can  trace,  in  conjunction 
with  the  substances  to  which  it  gives  rise,  the  origin  of 
that  truly  valuable,  and  most  abundantly  diffused  ofiu- 
vial  deposUj  known  by  the  name  of  vegetable  momldj 
which,  at  once,  fertilizes,  beautifies,  and  enriches  crea- 
tion ;  which,  in  the  words  of  Pliny,  '<  Like  a  kind  mo- 
ther receives  us  at  our  birth,  and  sustains  us  when 
born  C^  and,  in  those  of  Goldsmith,  that,  <<  Gentle  and 
indulgent,  ever  subservient  to  the  wants  of  man,  spreads 
his  walks  with  flowers,  and  his  taUe  with  plenty  \  re* 
turns  with  interest  every  good  committed  to  her  care ; 
and  though  she  produces  the  poison,  she  still  supplies 
the  antidote.  Though  constantly  teazed,  more  to  fur- 
nish the  luxuries  of  man  than  his  necessities,  yet,  even 
to  the  last,  she  continues  her  kind  indulgence,  and, 
when  life  is  over,  she  piously  covers  his  remains  in  her 
bosom.^ 

•  Waft  Nitural  SBittoy,  Book  iL  chap.  €S. 
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ALLUVIAL  DEPOSITS,  CONTINUE  I 


lerful  economy  adopted  by  Nature,  in  the  formatioi 
Mre  iiaes  of  other  Alluvial  deposits. — How  Downs, 
id  hills  are  formed  and  fixed  in  their.situation8.-^Sub 
r  n^t  with  on  the  sea-coast— -Their  uses. — The  a 
•ert— Mediums  of  communication  betwixt  the  difiere 
Basing  swiftness  of  the  Camd  of  the  Desert— Othi 
OMMt  adopted  by  KaMtre.— Conioling  reflectlonK. 


**^  Strewed  hibuhut  above,  I  tee  the  sands. 
The  pebbly  gra^l  next,  the  layers  then 
QTadngied  moulds,  of  more  retenlwe  earths. 
The  gutier'd  rocks,  and  maxy  running  clefts^**'* 

**  Here  ductile  days  in  wide  expansion  spread, 
S^  as  the  cygnet* s  down,  their  snow-white  bed, 
With  yieldingjlakes  successive  forms  reveal^ 
And  change,  obedient,  to  the  whirling  toAee/.*'— 'X 

*'  Call  your  light  legionst  tread  the  swampy  head 
Pierce  with  sharp  spades,  the  tremulous  peat  ben 
With  colters  bright  the  rushy  sward  bisect, 
And  m  newyveins  the  gushing  rills  direct* — 
1^  grey  moss  banks,  green  meads,  or  furrowed  Ic 
Spread  the  dark  mould,  white  lime,  and  crumbli 

*•  ffath  not  the  potter  power  over  the  day*** — pa 

s  economy  of  Nature,  in  the  truly  wond< 
)Ie  process,  adopted  in  the  formation  of  S4 
lely  curious,  but  b  most  beautifully  an( 
y  delineated,  by  the  distinguished  indivi 
resent  fills  the  chur  of  the  Royal  Societ 
,  Sir  Humphry  Davy,  in  his  Agriculturi 
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who  afterwards  -goes  on,  in  the  same  excell 
56,  to  account  for  that  variety  and  differena 


k)ils,*'  says  Sir  Humphry,  "  appear  to  have  been  originally 
in  consequence  of  the  decomposition  of  rocks  and  strata. 
lappens  that  soils  are  found,  in  an  unaltered  state,  upoi 
from  whence  they  are  derived.  It  is  ^asy  to  fotm'ah  id 
nner  in  which  rocks  were  converted  into  soils,  by  reierring  t 
B  of  soft  granite,  or  porcelain  granite. 
lis  substance  consists  of  three  ingredients,  quarts,  feldspar, 
The  quartz  is  almost  pure  silicious  earth,  in  a  crysti 
The  feldspar  and  micSf  are  very  compounded  Substances; 
silicai  alumina,  and  oxide  of  iron ; — in  the  feldspar  Um 
lime  and  potassa ;  in  the  mica,  lime  and  magnesia, 
iien  a  granitic  rock  of  this  kind,  has  been  long  exposed  (o  tl 
of  air  and  water,  the  lime  and  potassa,  contained  in  its 
i  parts,  are  acted  upon  by  water,  or  carbonic  acid ;  and  tb 
ron,  which  is  always  in  its  least  oxided  sta^e,  tends  to  con 
[>re  oxygen  ;  the  consequence  is,  that  the  feldspar  decompo! 
likewise  the  mica,  but  the  first  the  most  rapidly.  The  feU 
is,  as  it  were,  the  cement  of  the  stone,  forms  a  fine  clay 
artially  decomposed  mixes  with  it  as  sand ;  and  the  undc 
[uartz  appears  as  gravel,  or  sand  of  different  degrees  of 

soon  as  the  smallest  layer  of  earth  is  formed  on  the  surface 
le  seeds  of  the  lichens,  mosses,  and  other  imperfect  veget 
ire  constantly  floating  in  the  atmosphere,  and  which,  have 
resting  place,  begin  to  vegetate ;  their  death,  decompos 
ray,  afford  a  certain  quantity  of  organizable  matter,  which  i 
e  carUiy  particles  of  the  rock ;  in  this  improved  soil,  mon 
nts  are  capable  of  subsisting ;  these,  in  their  turn,  absorb 
t  from  water  and  the  atmosphere;  and,  after  perishing,  i 
iterials  to  those  already  provided  r — tlie  decomposition  c 
11  continues ;  and  at  length,  by  such  slow  and  gradoal  ]proc 
3  formed,  in  which  even  forest  trees  can  fix  their  roou 
is  fitted  to  reward  the  labours  of  the  cultivator.  *-^&e  I 
tural  Chemistry f  pages  174,^  175.     Edit.  1821. 
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^ptible  in  the  oompontion  of  soils  so  formed  ;*  and 
proceeds  to.  pdnt  out  what  he  considers  the  most 
T  method  to  be  adopted  for  the  amelioration  and 
)vement  of  such  as  stand  in  need ;  and  does 
est  satisfied,  until  he  actually  directs  his  readers 
3  particular  spots,  where  the  materials  most  suita- 
r  the  purpose  are,  in  general,  to  be  easily  come  at.-f* 


Poor  and  hungry  soils,"  says  he,  *'  such  as  are  produced  from 
composition  of  granitic  and  sandstone  rocks,  remain  very  oflen 
«  with  only  a  thin  covering  of  v^etation.  Soils,  from  the  de- 
lition  of  limestone,  chalks,  and  basalts,  are  often  clothed  by  na- 
ith  the  perennial  grasses ;  and  afford,  when  ploughed  up,  a. rich 
Tegetation,  for  every  species  of  cultivated  plant. 
'  is  evident,  from  what  has  been  said  concerning  the  production 
■*  from  rocksy  that  there  must  be  at  least  as  many  varieties  of 
A  there  are  species  of  rocks  exposed  at  the  surface  of  the  earth ; 
,  there  are  many  more.  Independent  of  the  changes  produced 
Ovation,  and  the  exertions  of  human  labour,  the  materials  of 
^ve  been  mixed  together,  and  transported  from  place  to  plac^ 
ipus  great  alterations  that  have  taken  place  in  the  system  of  our 
and  by  the  constant  operation  of  water.  In  general,  the  soiU, 
iiterials  of  which  are  the  most  various  and  heterogeneous,  are 
ailed  alluvial,  or  which  have  been  formed  from  the  depositions 
»:  many  of  them  are  extremely  fertile.*'  Jbidt  177,  184,  185. 
In  ascertaining  the  composition  of  sterile  soils  with  a  view  to 
improvement,  any  particular  ingredient  which  is  the  cause  of 
AproductiveneM,  should  be  particularly  attended  to ;  if  possibly* 
lould  bf  compared  vrith  fertile  soils  in  the  same  neighbourhood^ 
similar  situationa,  as  the  difference  of  the  composition  may,  in 
CMes,  indicate  the  most  proper  methods  of  improvement.  Ift 
■Ung  a  sterile  soil,  it  is  found  to  contain  the  salt  of  iron,  or  any 
^»^^t  it  may  be  ameliorated  by  the  application  of  quick-lime, 
of  good  apparent  texture  from  Lincolnshire,  was  put  into  my 
>  by  Sir  Joseph  Banks,  as  remarkable  for  sterility.  On  examin- 
1 1  found  that  it^contained  lulphate  of  iron ;  and  I  offered  the 
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It  is  by  means,  such  as  are  deseribed  bj  this  inteili- 
gent  and  able  writer,  that  the  iSoe  coat  of  vegetable 

obTious  remedy  of  top-dressing  with  lime,  which  converts  the  sulphate 
.into  a  manure.  If  there  be  an  excess  of  calcareous  matter  in  the  soO, 
it  may  be  improved  by  the  application  of  sand  or  clay.  Soils  too  a- 
bundant  in  sand,  are  beneOted  by  the  use  of  clay  or  marl,  or  vegetable 
matter.  A  field  belonging  to  Sir  Robert  Vaughan  at  Nannau,  Me- 
rionethshire, the  soil  of  which  was  a  light  sand,  was  much  burnt  up  in 
the  summer  of  1805  ;  I  recommended  to  that  gentleman  the  applica- 
tion of  peat  as  a  top  dressing.  The  experiment  was  attended  with  im- 
mediate good  effects ;  and  Sir  Robert,  last  year,  informed  me,  that  the 
benefit  was  permanent.  A  de6ciency  of  vegetable  or  animal  matter 
must  be  supplied  by  manure.  An  excess  ot  vegetable  matter  is  to  be 
removed  by  burning,  or  to  be  remedied  4>y  the  application  of  earthy 
materials*  The  improvement  of  peats,  or  bogs,  or  marsh  lands,  mu&t 
be  preceded  by  draining ;  stagnant  water  being  injurious  to  all  the  nu- 
tritive classes  of  plants.  Soft  black  peats,  when  drained,  are  often 
made  productive,  by  the  mere  application  of  sand  or  clay  as  a  top- 
dressing.  When  peats  are  acid,  or  contain  ferruginous  salts,  calca* 
reous  matter  is  absolutely  necessary  in  bringing  them  into  cultivation. 
When  they  abound  in  the  branches  and  .roots  of  trees,  or  when  their 
surface  entirely  consists  of  living  vegetables,  the  wood  or  the  vegeta- 
bles, must  either  be  carried  ofiT,  or  be  destroyed  by  burning.  In  the 
last  case,  their  ashes  afford  earthy  ingredients,  fitted  to  improve  the 
texture  of  the  peat. 

"  The  best  natural  soils,  are  those  of  which  the  materials  have  been 
derived  from  different  strata ;  which  have  been  minutely  divided  by 
iJr  and  water,  and  are  intimately  blended  together :  and,  in  improv* 
ing  soils  artificially,  the  farmer  cannot  do  better  than  imitate  the  pro- 
cesses of  nature.**  • 

"  The  materials  necessary  for  the  purpose,  are  seldom  far  distant ; 
coarse  sand  is  of^en  found  immediately  on  chalk ;  and  beds  of  sand 
and  gravel  are  common  below  clay.  The  labour  of  improving  the 
textare  or  constitution  of  the  soil,  is  repaid  by  a  great  permanent  ad- 
vantage ;  less  manure  is  required,  and  its  fertility  insured.  And  capi- 
tal laid  out  in  this  way,  secures  for  ever  the  productiveness,  and  con- 
sequently the  value  of  the  l#nd.*'— Ibid,  187,  188,  and  189. 
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d  is  formed,  which,  in  midst  of  the  i 
»ntinually  taking  place  in  the  mate 
irorld,  gives  rise  to  so  many  different 
s,  and  serves  as  a  store-house,  whence 
vegetable  kingdom  are  renewed,— nc 
g  sufficient  sustenance  for  man  and 
ng  support  and  nutriment  to  the  vege 
ere  the  trees  of  the  forest  spread 
ded  roots,  and  the  tender  herb,  an 
e  field,  take  hold  of  the  dust.  It 
where,  many  of  the  orders  of  aninr 
I  place  of  habitation,— where  the  pliant 
forward  with  ease  and  adroitness*-^ 
5  his  darksome  way — the  foxes  hi 
he  conies  form  their  subterranean  bun 
'r,are  the  other  alluvial  formations  to 
ute  of  thejr  immediate  uses, — ^and  t 
as  lying  in  a  state  of  uselessness,  so 
I  the  present  generation,  while  they  a 
langes,  and  in  a  state  of  preparation  f 
other.* 


0 :  the  inliabitants  of  those  pUces  ^hich  are  s 
ourhood  of  subterranean  foiestSi  and  of  coal  imp4 
t  waijb  till  Nature  has  completed  her  miiierali 
rae  of  them  a9/ue/,—and  the  utility  of  peat  and 
>f  coal,  in  our  moorish  and.  billy  districts,  are  we 
marl,  as  an  article  of  manure,  seems  now  tc 
tood ;  and  no  person  can  be  ignorant  of  the  happy 
V— who  have  seen  or  read  of  the  fertilizing  pro 
ices  that  are  left  on  the  banks  of  the  Nile  and 
— and  the  calcareous  incrustations  in  the  inside 
ttM,  we  shall  afterwards  have  occasion  to  speak 
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fche  iubstaneaa  usually  met  with  on  the  a 
rbich  go  under  the  name  of  pebbles  a 

1m  different  sorts  of  efay»  are  too  numerous  for  detc 
in  want  of  stones  for  building  ?  CU^t  by  undef|{QUf 
ing,  in  the  form  of  bricks,  becomes  firm  and  bar 
ost  rigid  blasts  of  winter.  Are  there  no  slate  qusi 
rhood  ?  Clay,  in  the  shape  of  tiles,  forms  an  excel 
we  in  #ant  of  leisd  for  pipes  to  convey  our  water  f 
y  comes  seasonably  to  ouiraid.  In  short,  by  this  m 
and  despised  substance,  called  common  c]ay»  wt 
ilied  with  a  great  variety  of  utensils  and  vessels,  i 
lire,  cleanly  in  the  use,  and,  though  cheap  in 
nely  valuable  in  point  of  utility, — ^while  pipe-da; 
f  of  this  tenaoeous  article,  furnishes  us  with  an  abi 
>  pipes,  and  is  likewise  used  in  the  manufactur 
>ttery, — and  Tripoli,  another  variety,  has  been  fo 
Lishing  of  metal  and  of  stones,— clay  is,  besides,  oi 
or  forming  the  bottom  of  ponds,  reservoirs  and  cai 
bem  what  is  called  water-tight  I  need  scarcely  i 
in  general,  one  of  the  constituent  parta  in 
that  useful  earth  called  arable,  which  vre  1 
red  under  the  appellation  of  vegetable  mould, 
rith  such  productive  interest,  the  seed  committed  tt 
As  an  article  of  manure  too,  for  the  melioratio 
other  soils,  clajf<Lshes  are  highly  recommended  by 
nd  where  coal  cannot  be  obtained  at  a  reasonable  j 
U  portion  of  wood,  would  answer  every  purpose 
rith  a  small  addition  of  manual  labour, 
ccumulations  of  pMtn  and  gravdt  and  the  ooa 
hich  are  found  at  considerable  depths  in  the  earth,  ( 
B  capacious  beds  of  Bea-tand,  that  line  the  bottoi 
lerve  as  so  many  vast  filtering  machines  in  the  g 
Tature,  and  many  other  important  purposes  whidi 
t  thought  of, — ^while^  in  situations  distant  from 
tan,  they  may  Aurnish  matetiab  fat  our  dry  and  p 

i  of  Sctndinavfiai  in  which  ho$  troTk'Cfe  abound^  i 
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vel,  Mr  Mawe  ^nunierftt^s  flints  iftid  ieh 
lies  and  jaspets^'^and  as  occuritig  lisss  ; 

id  of  a  very  rich  quality,  capable  of  affording  good 
1  is  the  renewal  of  this  valuable  deposit  at  the  bottoi 
hat  country,  that  it  is  dredged  out}  in  some  iestanc 
s, — altliough  in  others,  not  quite  so  often, — and  1 
lit  that  incrust  the  surface  of  the  great  salt  desert  in 
ind  so  much  in  a  state  of  efflorescence, — as  ^rell  as 
salt-lakes  of  Siberia, — afford  to  the  natives  a  supp)] 
titute  an  article  of  commerce, 
he  uses  of  sea-rand,  in  the  comp'ositioii  of  inort^r  kn 
8  of  glass,  as  well  as  an  article  of  manure  in  clay  si 
n'pal  ingredient  in  the  construction  of  our  filtering  : 
known, — and  these  collections  of  sand  hills,  which  i 
nces  h'ne  our  coasts,  and  form  our  extensive  links  an 
lund  to  serve  other  purposes,  than  merely  as  places  fc 
h  have  taken  up  their  abode  among  them,  to  burrow 
When  the  sea-coast  is  low,"  Cuvier  observes,  •*  an< 
ists  of  sand,  the  waves  push  this  sand  towards  the  sh< 
jr  reflux  of  the  tide,  it  becomes  partially  dried ;  ar 
h  almost  always  blow  from  the  sea,  drift  up  some 
t  the  beach.  By  this  means  doums,  or  ranges  of  Ic 
brmed  along  the  coast. 

These,  if  not  fixed  by  the  growth  of  suitable  plants,  < 
id  by  Nature,  or  propagated  by  human  industry,  woi 
but  certainly,  carried  towards  the  interior,  covering 
18  with  their  sterile  particles,  and  rendering  them  un 
ion  of  mankind  ;  because,  the  same  winds  which  ca 
«nd  from  the  shore  to  form  the  downs,  would  uec< 
to  drift  that  which  is  at  the  summit  farther  toward] 
I  in  the  construction  of  these  sand-hills,  Nature,  or  n 
^Ature,  kindly  interposes,  without  the  aid  of  man,  and 
t»,  not  only  their  basis,  but  tho  whole  superstructure  i 
l>y  the  growth  of  wild  liquorice,  and  other  suitable  hi 
hat,  they  become  (instead  of  receptacles  of  so  man^ 
'^"g  the  propelling  powers  of  the  winds,  in  ordei 
See  Cuvlei*s  Essay  on  the  Theory  of  the  Earthy  p.  21 
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lo  meatu  uneommon^  rounded  piece 
iitone^  and  porphyry^  i^^LimeHone^  A 
\  other  less  hardened  substances,  n 
)r,  if  they  do^  they  must  be  of  lempoi 
mong  the  pebUes  of  a  surf-beaten  a 
are  not  c^  sufiictent  hardness  to  r 
1  of  attrition,  and,  consequently,  are 
into  sand  and  duat* 


iboaring  tnMto,)  nMwiMCf  to  prtvsni  thttabi 
tM  mm  tilt  mott  tActiitl  barritn  wpkotl  the 
ittn! 

eparately,  1  shall  say  notbing^  of  the  uses  to  \ 
lubstancesy  which  constitute  such  vast  accumul 
lyel,  88  are  usually  met  with  upon  the  sea-coafi 
»Iace,— 4>ut,  talien  cpUectively,  we  all  know  n 
eiterial  gravel  furnishes  for  the  constructloa  o 
a  walks,  and  its  utility  in  subterraneous  dr« 
to  which,  those  isolated  pieces  of  conglofneraUi 
srst  that  are  often  so  unaccountably  to  be  me 
e  applied,  in  the  construction  of  what  are  caHe 
inds  of  dykef,  in  the  absence  of  other  materit 

mUng  sands  of  the  desert,  are  not  without  their  p 
move  forward  in  their  destructive  career  on 
>t  lay  bare,  and  expose  to  the  fertilising  influe 
►ther  ?  At  all  events,  they  become  easy  mediu 
etween  the  different  oasses,  (or  fertile  spots)  i 
iversed,  as  they  ought  to  be,  by  the  help  of  tho 
eh  Nature  has  so  amply  provided  for  the  parp< 
the  ffeiree,  or  camel  of  the  desert,  (which  resc 
id  is  only  distinguished  from  it  by  greater  ek 
ab,  after  tying  up  his  loins,  his  breast,  and  hi 
'  from  the  blasts  of  a  dangerous  wind,  travene 
arrow  that  burning  desert,  the  fiery  atmospbc 
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is  not,  however,  only,  in  these  slow  and  nient,  tli 
lose  accounts,  no  less  sure,  processes  of  Nature, 
hich  I  have  been  just  enumerating,  that  the  i 
^integration  and  renovation  are  carried  on. 
e  terrific  engines,  called  volcanoes,  have  been  i 
'  minister  to  good,^  in  another  shape  than  th 
enti  ves  from  the  more  fatal  effects  of  earthqual 
hese  also,  have  been  made  the  means  of  givinj 
\ew  JbrmaiionSj  in  midst  of  their  destructive 
;  and,  while  they  may  have  overthrown  dties; 
istated  provinces  in  one  part  of  the  globe, 
1  the  operating  cause,  under  the  controlling  ci 
ndence,  of  throwing  up  islands  in  the  midst  c 
n,  and  of  replenishing  and  enriching  the  « 
rs.     But  the  illustration  of  this,  by  a  series  of 

cannot  be  disputed,  as  well  as  of  another 
ul  contrivance,  in  which  Nature  acts  upon  a  | 

magnificent  scale,  in  the  reproduction  and 
m  of  her  wwks,  (but  by  means  very  dissimila 
It  reserve  for  another  chapter. 


^  deeply  affects  reepiration,  and  is  almcMst  sufficient  to  sui 
unwary,**  and  I  may  be  allowed  to  add,  unprepared  **  traye 
othiag,  indeed,  can  give  us  a  better  idea  of  the  almost  incc 
swiftness  of  those  useful  animals,  which,  the  natives,  who 
their  value,  consider,  as  they  may  well  do^  as  «  a  g^  sen 
^*'  than  the  manner  in  which  the  Arab  speaks  of  them  in 
tive  language.  **  When^*'  says  one  of  these  rapid  traversers 
rt|  «  you  meet  a  Heireet  and  say  to  the  rider  StJem  alik,  (pc 
yoo,)  he  is  out  of  sight  before  he  can  return  the  AUk  sale 
iM  like  the  wind.*') 
Malte-Bnin*t  Universal  Geography,  vol.  iv.  p.  IGl.  ||  Ibi< 
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la  the  mean  time,  it  must  be  consoling  to  reflect,^ 
that,  from  these,  Anc}  other  methods  taken  by  the 
Great  Creator  and  Conservator  of  the  universe,  to  reno- 
vate and' renew  the  materials  of  our  globe,  or  to  provide 
others  to  supply  their  place^  after  former  creations  have 
been  wasted  and  decomposed  by  time,  we  Jiave  no  rea- 
son to  be  afraid,  that  this  spacious  and  curiously  con- 
structed fabric  will  be  suffered  to  go  to  ruin — will  be 
permitted  to  fall  into  premature  decay: — that,  to  what- 
ever changes  and  vicissitudes  it  may  be  exposed,  and 
whatever  revolutions  and  alterations  shall  take  place 
on  its  surface,  or,  in  its  more  integral  parts,  at  the 
pleasure  of  its  Almighty  former — He,  will  not  al- 
Ipw  one  .particle,  of  the  multitudinous  host  of  particles 
tliat  enter  intQ  its  composition,  to  be  lost,  or  become 
useless,  until  the  wonderful  combination  shall  have 
fulfilled  all  the  purposes  of  His  will,  and  He,  shall 
have  given  commission  to  the  angel — to  proclaim  to  an 
astonished  universe.;  that,  Time — as  it  regards  the 
present  order  of  things — ^shall  be  no  lokgek  ! 


y  Google 


p.»        BOOK  OP  NATURfi  LAID  OPfiN. 


CHAPTER  X. 

FHER  RENOVATING  PROCESSES  ADOPTE 
NATURE. 


anie  Aocnmulations. — DepositioDS  of  Hot  and  Cold  S 
bemud  Rock»--Mud  Volcanoes.— Sir  William  Hamil 
tiers  quoted,  as  to  the  uses  of  Volcanoes  and  Volca 
lotions. — New  Islands  thrown  up  by  Volcanoes. — Cora 
(iif..^Wonderful  instinct  displayed  in  their  construction 
sns  of,  on  the  Bass. — Uses  of  Coral. — Coral  R«efs  in  tli 
D  dcaant  beginning  to  bti  viewed  in  a  more  favourable 
liose  of  the  Red  Sea,  serve  to  confirm  a  most  importai 
e  history  of  the  Earth. 


-^^^  **  t  cannoi  go 
Whire  urnvtrwl  Iwe  fwi  9miUi  aroundf 
From  seeming  evil  still  educing  good, 
jind  betUr  thence  again,  and  better  HiHf 
In  infimU  progression,** — rflOMsox. 

*•  Bound  her  stiU  centre  tread  the  burnmg  soil. 
And  watch  the  billowy  lavas,  as  theu  boil  / 
Or  ejihere  on  sphere  in  widening  waves  expand^ 
jfnd  glad  vnih  genial  warmth  the  incumbent  land, 
While  with  loud  shouts  to  £tma,  hicla  caUsy 
And  AKDBS  answers  from  his  beaconed  wotf*.'*— i 

•«  Age  after  agCy  expands  the  peopled  plain. 
The  tenants  perish,  but  their  cells  remain. 
Whence  coral  walls  and  sparry  hills  ascend. 
From  pole  to  pole,  and  round  the  line  extend.** — 

mentioned  towards  the  conclusion  of  my  la 
i  that  it  was  not  only  in  those  slow  and  siK 
Bes  of  Nature,  some  of  which  I  had  just  ht 
ering,  that  the  works  of  disintegration  and 
n  were  carried  oii,-»tbat,  even  those  terrific 
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called  volcanoes,  I)ave  been  made  the  means  of  giving 
rise  to  new  formations ;  and,  while  they  may  have  over* 
thrown  cities,  and  devastated  provinces  in  one  part  of 
the  globe,  have  been  the  operating  causes,  under  the  con- 
trolling care  of  Providence,  of  throwing  up  islands  ia 
the  midst  of  the  ocean,  and  of  enriching  and  replenish- 
ing the  soil  in  others.  I  now  proceed  to  show,  by  a 
series  of  illustrations,  which  cannot  be  disputed,  that 
this  is  actually  the  case  ;  and,  shall  then  go  on,  to  unfold 
by  another  series  of  well  authenticated  facts,  some  of 
those  mysterious  workings  of  Nature,  in  the  other  sh^ 
to  which  I  have  alluded. 

In  regard  to  volcanic  formations  upon  a  grand  scale, 
I  would  observe,  that,  they  are  extremely  numerous 
Over  the  face  of  the  earth,  and  to  instance  only  one 
spot,  the  Lipari  islands^  are  said  to  be  abnosi  erUirefy 
composed  of  pumice.  In  the.  words  of  Cuvier,  "Vol- 
canoes accumulate  substances  on  the  trnvface  that  were 
formerly  buried  deep  in  the  bowels  of  the  earth,  after 
having  changed  or  modified  their  nature  ac  appearan- 
ces, and  raise  them  into  mountaiins.  By  th6se  means, 
they  have  formerly  covered  some  parts  of  the  conti- 
nents, and  have  suddenly  produced  mountains  in  the 
nuddle  of  the  sea,^'* 


*  And  if  the  torrents  of  lava  which  have  flowed  from  Vesuvius,  in 
the  paste -like  form  of  tuffa,  have  enveloped  in  impenetrable  shades, 
frr  so  many  centuries,  the  streets,  th^  by -lanes,  and  once  thronged 
thoroughfares,  of  what  constituted,  at  thd  commencement  of  Um  Chris- 
iiwn  era,  the  busy  scenes  of  Herculaneum ;  or  in  the  more  light  and 
j^rous  shape  of  ruMicxt  have  entombed  Pompeii,  from  the  time  it  felU 
prey  to  the  dreadful  catastrophe  which  happened  in  the  year  79,  to  the 
present  period,  when,  it  is  again  seen  emerging  from  the  sliroud  of 
•shes  that  has  so  long  covered  it;  other  lavas,   audi  as  thie  pusao> 
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rrenU  of  nmdawi  of  WiUer,  msteacl  of  streams  6l 
ig  Java,  are  oftentimes  observed  to  flow  from  the 
» of  one  description  of  these  powerful  operators. 


m  which  the  Romans  ^erired  their  durable  cement, — the  glass- 
ebsidianr,  or  agate  of  Irekmd, — the  different  kinds  of  jcorw 

and  other  vitrified  matter  which  have  floated  on  the  surfaoe 
l)urning  torrent, — have  all  been  converted,  in  some  shape  or 
I  useful  purposes  :* — and  if  the  ancient  Italians  could  boast  of 
lous  travertino  rock,  the  joint  production  of  hot  and  cold  springir, 
^e concretionary  masses  deposited  by  springs,  from  which  **  th« 
«mple8,.and  the  gorgeous  palaces,  and  churches  of  Rome,«— and» 
the  whole  of  the  streets  and  squares  of  the  former  mistress  of 
Id,  were  built  ;*'f  the  thermal  zocks  of  Iceland,  which  ar« 
)e  formed  by  the  agency  of  hot  springs,  bear  a  strong  resem- 
0  some  of  our  hardest  formations ;  and  the  greater  part  of  the 

town  of  Guancavelica,  in  Soiuth  America,  is  constructed  of 
onary  masses  of  this  description^^ 

e  puxxolam>,  is  well  knpvm  for  its  admirable  use  in  building 
rater,  after  being  mixed  with  lime.  Chaptal  says,  "  that  the 
illava,  mixed  in  equal  parts  with  wood  ashes  and  soda,  pno- 
D  excellent  glass,  and  pumice-stone  is  much  used  by  artists  in 
if  their  profession,**  so  that  these  different  productions  of  vol- 
rmation,  are  made  to  administer .  their  servicea  to  man  in  ym^ 
Bp«s,  independent  of  the  purposes  they  are  made  to  serve  in 
iral  economy  of  Nature. 

neson's  Manuel  of  Mineralogy,  p.  430.  Edit.  1821. 
an  article  in  the  Edinburgh  Philosophical  Journal,  for  April 
Vofessor  Jameson,  among  other  after  formations,  mentions 
^rmed  by  cold  springs,  *•  Many  cold,  or  common  perennial 
*  says  he,  **  throw  out  great  quantiUes  of  eartliy  matter,  prin^ 
:alcareous,  and  thus  give  rise  to  extensive  depaisitions  of  cal« 

iuffii  and  sinster.  Independent  of  the  thick  incrustations 
on  the  surface  o^  crags  and  cliffs,  and  rents  of  rocks,  by  the 
r  such  spring,  and  of  which,  we  have  a  fine  example  at  Starly^> 

Fifeshire,  we  find,  that  when  the  water  flows  mto  hollows  and 
ikes,  that  then  very  thick  and  extemsive  calciveoos  formations 
«e.'*  Nay,  the  Professor  goes  so  far  as  to  say,  that,  "  Some 
lewer  secondary  rocks,  may  have  been  formed  from  the  water 
^mngs  alone,  collected  into  hollows,  aAd  thus  forming  lakes^ 

hoi  springs  in  the   same  circumstances ;  or  from  both  con- 
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•ad  DO  doubt  hwe  oc^msioQed,  io  maoy  plaoes,  fright- 
ful deluges, — and  shofwers  of  sand  are  known  to  iiave 
descended,  and  have  rendered  desolate  and  sterile  for  a 
season,  considerable  tracts  of  country,  from  the  explo- 
sions of  others, — but  both^  by  undergoing  certain  chaiw 
ges  and  admixtures,  have  been  rendered  productive  in 
their  turn;  and  there  is  no  saying  what  wonderful 
operations  and  amazing  changes,  may  be  yet  in  reserve, 
to  be  wrought  out  in  this  respect,  in  course  of  time. 
.  In  Peru  and  Quito,  the  devastations  occaaoned  by 
volcanoes  are  not  caused  by  streams  of*  lava,  but  by 
water  and  enormous  streams  of  mud  ;  and  who  knows 
but  the  air  or  mud  volcano  Macalouba,  in  the  island  of 
Sicily?  (so  fully  described  by  Dolomieu,)  may,  ere  long, 
be  made  to  act  with  redoubled  energy,  and  to  vomit 
forth  with  increased  and  accelerated  force,  such  a 
quantity  of  highly  liquified  matter,  as  may  serve  to  re- 
store the  fructifying  qualities  of  some  of  those  imnsenae 
tracts  of  African  mould,  which  may  come  within  the 
verge  of  its  operations,  and  serve  to  consolidate  the  loose 
floating  surfaces  of  the  spaces  that  intervene  betwixt  the 
different  o^^es^  which  occasionally  tend  to  enliven  the 
scene,  and  gladden  the  heart  in  the  African  desert 

Nothing  is  impossible  with  the  Almighty  !— and  if 
the  opinion  of  Sir  William  Hamilton  is  correct,  (and 
from  his  long  residence  in,  he  must  have  been  well  ac- 
quainted with  volcanic  countries,)  that,  subterraneous 
fires  are  "  the  great  vehicle  used  by  Nature  to  extract 
virgin  earth  out  of  the  bowels  of  the  globe,  and  r^iair 
the  exhausted  surface,"*  there  is  nothing  absurd  or  im- 
probable in  the  idea.* 

*  The  ilow  operation  of  time  decoinpoies  lavas,  and  (heir  itnain^ 
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8ut  tber^  is  no  occasion  for  confining  our  specpis 
IS  in  this  respect,  to  a  situation  so  distant  from  th 
ne  of  improvement.  No :  Nature  can  easily  thro\ 
her  works,  and  make  nearer  approaches  to  the  thea 
of  her  achievments,  when  she  has  any  particular  o 
ftt  work  to  serve  thereby.  She  can  secure  a  lodg 
It,  and  plant  her  artillery  on  the  African  shores,  witi 
same  ease  tliat  she  can  give  vent  to  a  new  eruptioi 
laold  volcanic  mountain  ;  she  can  throw  up  one  o 
enormous  pryecHles  in  the  mid^t  of  the  Lybian  de 
',  and  fertilize  those  regions,  where  lie  buried,  ii 
'6,  the  ruins  of  the  once  famous  temple  of  Jupite 
imon,  with  the  same  ease,  and  with  the  same  kim 
iubstances,  water,  mixed  with  lava,  by  which^  in  tb< 
r  1630,  she  destroyed  Portici  and  Torre  del  Greco. 
t  certainly  would  not  be  more  surprising  to  be  told 
t  a  new  volcanic  mountain  had  sprung  up  in  tb 
Ist  of  the  plains  of  Africa^  or  in  some  situation  oi 
borders  of  Egypt,  or  the  Red  Sea,  amidst  the  sandi 
hose  once  fertile,  but  now  devasted  and  sterile  re 
ns,  than,  that  the  island  of  Therasea  was  seen  to  ris( 
^  the  bosom  of  the  ^Egean  Sea,  in  the  time  of  Senc 
— that,  no  less  than  thirteen  islands  are  mentioned  b] 
i\v  as  having  so  emergedj  at  one  time ; — that,  in  th< 
nth  of  December  1720,  an  island  should  start  u| 
^^e  group  of  the  Azores,  ejecting  from  its  summit 
luge  column  of  smoke,  in  the  course  of  a  singl 

^ery  proper  for  vegetation.  The  fertile  island  of  Sicily  has  bee 
7  where  volcanized,  and  the  ground  that  covered  the  ruins  c 
"Pcii,  was  highly  cultivated.  Chaptal  observed  several  anciei 
^«oc8  at  present  cultivated  ;  and  the  line  which  separates  the  oth« 
^^  from  tiie  volcanic,  Con&titutes  the  limit  of  vegetation. 

p3 
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ght,  and  in  a  depth  where  a  line  of  sixty  fatl 
uld  not  find  the  bottom  !♦ 
Or,  to  come  still  nearer  to  the  present  period :  I 
insactiofis  of  the  Royal  Society  for  1812,  we 
iptain  Tillard'*s  narrative  of  a  similar  phenomi 
bich  ocurred  in  the  same  sea  near  the  Azores,  o 
!th  of  June  1811,  by  a  volcanic  mountain  risinj 
the  sea  near  the  island  of  St  Michael's,  and  vi 
)  named  after  His  Majesty's  sloop,  he  had  then 
mour  to  command,— Sabrina.*}- 

•  **  What  can  be  more  surprising,"  observes  a  late  writer  upo 
>jeets,  *<  than  to  see  fire,  not  only  force  its  waj  out  of  the  bo^ 
I  earth,  but  likewise  make  for  itself  a  passage  tbiougk  the  wi 
!  sea*  What  can  be  more  extraordinary,  or  foreign  to  our  oo 
ions  of  things,  than  to  observe  the  bottom  of  the  sea  rise  up 
untain  above  its  surface,  and  become  so  firm  an  island,  a 
e  to  resist  the  violence  of  the  greatest  storms  !  I  know  that  i 
leous  fires,  when  pent  up  in  a  narrow  passage*  are  able  to  di 
sa  of  earth  as  large  as  an  island  ;  but  that  this  should  be  don 
ular  and  precise  a  manner,  that  the  water  of  the  sea  should 
e  to  penetrate  and  extinguish  those  fires ;  and  that  after  they 
e  exhausted  themselves,  the  mass  of  earth  should  not  fall  do 
i  again  with  its  own  weight,  but  still  remain  in  a  manner  su 
yrer  the  great  arch  below — this  seema  to  ine  more  surprisio, 
of  the  facts  which  have  been  related  of  Mount  Etna,  V« 
my  other  volcano.'* 

-  This  wonderful  production  of  nature  haa  gradually  dinpj 
;e,  leaving  an  extensive  shoal  in  its  place.  Smoke  was  disc 
i  issuing  out  of  the  sea  in  the  month  of  February  1812,  nc 
t  where  the  volcano  made  its  appearance.  Since  that  thne 
•anic  island,  is  said  to  have  arisen,  among  the  Aleutian  islanc 
from  Unalaschka*  This  phenomenon  appeared  in  the  mi 
[>nn,  attended  with  fiatnes  and  smoke.  After  the  sea  was  a 
mt  was  sent  from  Unalaschka,  with  twenty  Russian  hunter 
led  on  this  island,  June  1st,  1814.     They  found  it  fall  of  ci 
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3ut  these  are  not  the  only  instances  in  which  n 
*k8  upon  a  grand  and  magnificent   scale  in 
Trjbrtnations. 

?oral  roeks^  and  rerfs^  and  islands^  form  an 
»  of  the  materials  by  which  nature  provides  fc 
ite  and  decay  of  older  formations  ;♦ — and  wl 
Qber  of  minute  labourers  has  she  at  work  contini 
I  without  intermission,  in  this  part  of  her  vine 
leed,  it  is  supposed,  that  the  other  description 
Is  we  have  just  been  noticing,  bears  no  propc 
iiose,  which  are  perpetually  forming  and  erne 

precipices.  The  surface  was  cooled  to  the  depth  of  a  few 
below  that  depth,  it  was  still  hot.  No  water  was  found 
of  it.  The  vapours  rising  from  it  were  not  injurious,  « 
lions  bad  begun  to  take  up  their  residence  on  it.  Anothc 
paid  to  it  iu  1815 ;  its  height  was  then  diminished.  It  was 
miles  in  length ;  thejr  have  given  it  the  name  of  Boguslaw, 
nd  it  would  appear  that  nature,  so  uniform  in  her  operatioi 
scased  to  manifest  her  creating  powers  in  the  opening  up  < 
n  in  inland  situations ;  for  it  is  stated  in  a  periodical  publi 
ipril  1821,  that  a  volcano  had  burst  out  on  the  highest  sumn 
B  of  mountains  near  Liera  in  Portugal,  and  was  in  full  er 
1  the  accounts  were  dispatched.  In  another,  that  on  the  26t] 
},  a  new  volcano  had  broke  out  on  the  summit  of  a  moun 
md,  which  t&kX  asunder  the  accumulated  ice  in  its  pr< 
lile  torrents  of  water  were  thrown  from  the  crater,  and  cove 
idjscent  country  with  mud  and  slime  ;*'  and,  in  a  third, 
iiry  Gazette,  is  an  extract  of  a  letter,  dated  New  York,  13i 
825,  in  which  mention  is  made,  of  a  volcano  having  latel; 
\  in  Cssez  county  of  that  state.  ^Sliould  this  infornuition 
set,  (for  it  appears  to  have  been  only  newspapers,  or  hearsa 

at  the  time,)  it  is,  in  the  words  of  the  informiant,  <<  the  <ii 

volcano  discovered  in  the  United  States." 

Corals  are  said  to  consist  of  nearly  equal  quantities  of  car 
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rom  ^e  deep  under  the  continued  and  conjoinef 
irtioQs  of  tho8^  little  diminutives,  called  Zoophiu 
ather  Lithophites,  by  which  Coral,  in  all  its  fora 
^obular  madrepores,  numerous  branchings,  and 
ifther  strange  and  fantastic  shapes  it  assumes,  is  fori 
And  it  is  curious  to  see  the  manner,  in  which, 
iiile  mirmtera  of  tfie  Divine  wiUy  go  to  work,  ii 
lommencemeht  and  progress  of  these  extensive  sii 
ine  formations,  wherein  they  display  a  degree  c 
tinctive  sagacity  and  intelligence,  that  could  h 
tave  been  expected  from,  what  naturalists  have 
leased  to  class  among,  the  most  imperfect  orde 
ittimated  beings.  This  wonderful  procedure  and 
ess,  is  beautifully  described,  and  admirably  delin 
►y  Doctor  Forster,  in  his  observations  made  in  a 
ge  round  the  world,* — and  by  Captain  Flindi 


•  **  All  the  low  isles,"  (says  Dr  Forster,  speaking  of  those 
buth  sea,)  "  seem  to  me  to  be  a  production  of  the  sea,  or  rathei 
Eibitants,  the  polype-like  animals  forming  the  Lithophvtes. 
limalcules  raise  their  habitation  gradually  from  a  small  base, 
yreading  more  and  more,  in  proi)ortion  as  the  structure  grows 
'.  The  materials  arc  a  kind  of  lime  mixed  with  some  animi 
ance.  I  hare  s^e'n  these  large  structures  in  all  stages,  and  o 
is  extent.  Nefir  Turtle  Island,  we  found,  at  a  few  mileK  di 
id  to  leeward  of  it,  a  considerable  large  circular  reef,  over 
le  sea  broke  every  where,  and  no  part  of  it  was  4dx>ve  water; 
uded  a  large  deep  lagoon.  To  the  cast  and  north  east  of  tl 
ety  Isles,  are  a  great  many  isles,  which  in  some  parts  are 
ater;  in  others,  the  elevated  parts  are  connected  by  reefsj  « 
hich  are  dry  at  low  water,  and  others  are  constancy  under 
he  elevated  parts  consist  of  a  soil  formed  by  a  sand  of  shells  anc 
cks,  mixed  with  a  light  black  mould,  produced  from  putrified 
>le8  and  the  dung  of  sea  fowls ;  and  are  commonly  covered  by 
^t  trees  and  oiher  shrubs,  and  a  few  antiscorbutic  plants.     Thi 
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oyage  to  Terra  AustnJis  ;•  and  Mr  Chamisso, 
mpaoied  Kotzebue  in  his  voyage^  assigns  some  ^ 


ts  have  only  a  few  shrubs  and  the  above  plants ;  others  slill 
ashed  by  the  sea  at  high  water.  All  these  isles  arc  conni 
iclade  a  lagooo  in  the  middle,  which  is  full  of  the  finest 
imetimes  there  is  an  opening,  admittiug  a  boat  or  canoe^  i 
}ut  I  never  saw  or  heard  of  an  opening,  that  would  admit  a 
lie  reef,  or  the  first  origin  of  these  isles,  is  formed  by  the  an 
inhabiting  the  lithophytes.  They  raise  their  habitation  v 
e  of  the  surfkce  of  the  sea,  which  gradually  throws  shells,  ^ 
small  bitf  of  eoral,  and  other  things,  on  the  tops  of  these 
I  and  at  last  fairly  raises  them  above  water ;  where  the  i 
i  continue  to  be  accumulated  by  the  sea,  till  by  a  bird  or  b 
few  seeds  or  plants,  that  commonly  grow  on  the  sea-shon 
Q  up,  and  begin  to  vegetate ;  and  by  their  annuid  decay  an 
iction  from  seeds;,  create  a  little  mould,  yearly  aoeumulati 
ixture  with  sand,  increasing  the  dry  spot  on  every  side,  til 
sea  happens  to  carry  a  cocoa-nut  hither,  which  preserves  i1 
iTe  power  a  long  time  in  the  sea,  and,  therefore,  will  soon 
>w  on  this  soil,  especially  as  it  thrives  equally  in  all  kinds  ol 
bus  may  all  those  low  ides  have  become  covered  with  the 
rbe  animalcules  forming  these  reefs,  want  to  shelter  their  habi 
the  impetuosity  of  the  winds,  and  the  power  and  rage  x>f  1 
i  but  as,  within  the  tropics,  the  winds  blow  commonly  firon 
er;  they,  by  instinct,  endeavour  to  stretch  only  a  ledge,  v 
I  is  a  lagoon,  which  is  certainly  entirely  screened  agains 
r  of  both ;  this,  therefore,  might  account  for  the  method  en 
the  animalcules  in  building  only  narrow  ledges  of  coral  : 
:ure  in  their  middle,  a  calm  and  sheltered  place;  and  this 
)  to  be  the  most  probable  cause  of  thk  oeigin  of  all  tbb  i 
Aw  itui,  over  the  whole  south  sea.'* 

Captain  Flinders,  in  his  work  above  alluded  to,  has  the  fb 
emarks :  <<  The  care  taken  to  work  perpendicularly  in  th'e 
s>  would  mark  a  surprising  instinct  in  these  diminutive 'creat 
r  wall  of  coral,  for  the  most  part,  in  situations  where  the 
ODstant,  being  arrived  at  the  surface,  affords  a  shelter^  to  lee^ 
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plaufiible  reasons  fbr  condudiog,  that  these  corals  have 
rather  founded  their  buildings  on  shallows  and  rocks 
previously  formed,  than  have  come  up  from  the  inter- 
minable depths  of  the  ocean.* 

,  But  these  wonderful  productions  are  not  confined  to 
the  torrid  zone,  for  they  are  found  in  great  abundance 
in  the  Mediterranean  and  Adriatic,  as  well  as  in  the 
Red  Sea,  and  are  particularly  plentiful  in  the  vicinity 
of  Marseilles,  Corsica  and  Sicily, — but  we  need  not  go 
so  far  as  any  of  these  situations  for  specimens  of  these 
"  wonders  of  tlie  deep,''  for  they  are  not  uncommon  on 


of  which,  their  infant  colonies  may  be  safely  sent  forth :  and  to  this, 
their  instinctive  foresight,  it  seems  to  be  owing,  that  the  windward  side 
6f  a  reef  exposed  to  the  open  sea,  is  generally,  if  not  always  the  faxgfa. 
e«i  part,  and  rises  almost  perpendicular,  sometimes  from  the  depth  of 
S(X>,  and  perhaps  many  more  fathoms.  To  be  constantly  covered  with 
water,  seems  necessary  to  the  existence'of  the  animalcules,  for  they  do 
not  work,  except  in  holes  upon  the  reef,  beyond  low-water  mark;  but 
ihe  coraT,  sand,  and  other  broken  remnants  thrown  up  by  the  sea,  ad- 
here to  the  rock,  and  form  a  solid  mass  with  it,  as  high  as  the  com- 
mon tides  reach.  Tliat  elevation  surpassed,  the  future  remnants^  be- 
Hig  rarely  covered,  lose  their  adhesive  property ;  and,  remaining  in  a 
loose  state,  form  what  is  usually  called  a  ket^,  upon  tlie  top  of  the  reeC 
The  new  bank  is  not  long  in  being  visited  by  sea  birds  ;  salt  plants 
take  root  upon  it,  and  a  soil  begina  to  be  formed ;  a  cocoa-nut,  or  the 
dmpe  of  a  pandanus,  is  thrown  on  shore ;  land  birds  visit  it,  and  de* 
post  the  seeds  of  shrubs  and  trees ;  every  high  tide,  and  £tiU  more^ 
eVery  gale,  adds  something  to  the  bank ;  the  form  of  an  island  is  gra- 
dually assumed ;  and  last  of  all,  comes  MAN,  to  take  posdessioik** 

*  Tlie  words  of  Mr  Charoisso  are':  <*  Their  situation  with  reapcct  to 
each  other,  as  they  often  form  rows,  their  union  in  several  places  in 
large  groups,  and  their  total  absence  in  otlier  parts  of  the  same  seas 
induce  us  to  conclude,  that  the  corals  have  founded  their  buildings  oa 
finals  of  the  sea ;  or,  to  speak  more  correctly,  oa  the  topa  of  moun- 
tains lying  under  water." 
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fthores  of  our  native  isle; — and  it  would  a^  i 
,  we  may  have  an  opportunity  of  witnessing  I*  - 
ost  at  our  own  doors ;  for  even  that  ctupeilj 
;  the  Bass,  seems  not  to  have  been  impregnab 
r  attacks^  but  is  now,  or  was,  so  late  as  the  til 
visited  by  Dr  Walker,  some  yeard  ago,  the  th 
beir  operations.* 

lie  uses  of  the  more  beautiful  and  finer  kin 
il  for  neeklaces,  bracelets,  and  other  purposes  w' 
&  ornament,  have  been  long  known,  f  Even 
K!live  capacity,  these  coral  reefs,  which  in  the  A 
Juvier,  **  Lay  frightful  snares  for  navigators,*! 
)mt  of  one  of  which  broke  off,  and  stuck  in  thei" 
ad  formed  in  the  bottom  of  one  of  Captain  C| 
^  begin  to  be  viewed  in  a  favourable  point  of  | 
nariners-f 

**In  sailing^*'  says  Dr  Walker,  "round  the  Bass,  at  a  ' 
I  Found  above  the  surface  of  the  water,  three  or  four  sp 
llines  growing  in  great  plenty  upon  the  fuci  which  adhere  \ 
endicular  wall  of  Uiat  rock.     Some  of  them  were  above  three* 
of  the  water ;  which  shows,  that  they  do  not  perish  near  sa^ 
n  exposed  to  the  air,  as  has  generally  been  thought.     I  coul 
e  any  advantage  of  this  opportunity,  having  no  apparatus  ' 
nspect  or  preserve  them.     To  those,  however,  who  wish  foi| 
opportunity,  this  may  serve  as  a  direction  to  the  most  favoi 
e  that  can  be  desired,  for  making  observations  upon  these  es  *^ 
uy  productions.** — SeeDr  Walker'*  B$aa^,  jfc  p.  301.  Ed.  Kj 

Indeed,  so  valuable  was  this  elegant  natural  production^ 
red  in  the  days  of  Job,  that  we  find  it  classed  with  pear^ 

hetutiful,   but  expressive  sentence,  in  which,  both  are  i 
=t  ss  if  unworthy  to  be  mentioned,  before  the  value  of  wi^ 
0  mention  shall  be  made  of  coral,  or  of  pearb ;  for  the  pr 
iooa  is  above  rubies.** 

1^  little  island,  or  rather  surrounding  reef,  named  by 


"■;'  > 


w 


m 


m 


168  POPUIiAR  PHILOSOFHTr  auu 

But  th^re  is  a  most  impottant  use  to  which  i 
irondrous  formations  have  been  very  happily  ap] 
in  our  day,  and  which  is  particularly  deserving  th 
^nUon  of  the  sincere  inquirer  after  truth,  especial) 
Trom  other  appearances  in  nature,  which  he  has 
unable  to  explain*  he  has  been  led  into  sceptical 
elusions  or  doubts  in  regard  to  the  antiquity  of  the 
lent  order  of  things.  In  the  words  of  Professor  J 
KHi,  <^The  reefs  of  ooro/  which  had  been  raised  ii 
Red  Sea,  on  the  east  of  Egypt,  and  the  sands  ol 
eksert  which  inytde  it  on  iUezoest^  concur  in  atte 
this  Oruth  :  That  our  cofUinenis  are  not  of  a  mor 
mote  antiquity  than  has  been  assigned  to  them  b 
wcred  historian  in  the  book  of  Gejiesis^Jirom  the  ^ 
tra  qf  the  Deluge:'^ 


tain  Flinders,  in  hk  Tojftge- already  aUuded  to»  Half-^eay  i$k 
teemingly  spoken  of  witk  the  greatest  satisfaction,  as  affordiaj 
ker  from  the  south  east  winds ;  and  being  at  a  moderate  days  nil 
Murray  isles ;  forming  a  convenient  anchorage  for  the  night,  to 
passing  through  Torres*  Strait, — und  it  has  been  remarked,  that 
navigator  who  would  distribute  ten  thousand  cocoa -trees  amoi 
numerous  coral  reefs  of  the  great  Indian  ocean,  and  Pacil 
would  be  entitled  to  the  gratitude  of  all  maritime  nations,  andoj 
friend  to  humanity.*' 

*  Thus,  the  Almighty  hat  not  left  himself  without  a  wicii 
die  works  of  these  duninutive  operator^  towards  the  establ 
this  great  and  important  iact; — for,  were  our  continents  as 
the  pretensions  of  some  would  have  them  to  be,, — no  tra 
Egypt  would  be  found  uncovered  by  the  sands  of  the  desert,  on  ^ 
band,— no  part  of  the  Red  sea  would  now  be  found  navigable,  i 
lequenee  of  the  extension  of  those  coral  reefs,  which  already 
block  up  all  its  ports,  on  the  other* 
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CHAPTER  XL 

BTERRANEOUS  LAKES  AND  RIVERS,-.DYKi 
AND  VEINS. 


*  W«tcn  iaid«r  the  Earth,*'  pretty  widely  diffused-^SonK 
n  of  considerfible  extenL— A  Salt-water  RlTcr. — A  Subtc 
n  Sea  in  the  country  of  Algiers. — Reasons  for  supposing 
e  are  other  subterraneous  deposits  of  water  in  Africa. — \ 
beneficent  disposition  of  these  Natural  reservoirs,  beneath 
aoe^  in  that  arid  dimatc-^Pykes  and  Veins,  their  general 
ion— Fairy  Castles-r-Rake  Veins.— Pipe,  or  flat  Veins. — 1 
vishing  Characteristics  of  Djrkes  and  Veins — Troubles 
Its,  what  are  so  called. — Man  is  very  apt  to  form  wrong  c 
ions — Djkes,  the  effecto  of  Consummate  Wisdom.— Their  gi 
ty.— Goodness  of  the  Deity  displayed  m.  4faehr  formation. 


"  Jmanng  j 
I  tee  the  rivers  in  their  infant-beds  f 
Deepf  deep,  I  hear  them,  labouring  to  getJree,**.^TB€iHs^ 

**  Beneath  th*  incessant  weejnng  of  these  draint, 

I  see  the  rocky  stfphons  stretched  immense  ; 

The  mighty  reservoirs  of  hardened  chalk. 

Or  siiff  compacted  day,  capacious  formed, '  *— ^-tain. 

**  jind  now  the  regions  deep  esp/ere^ 
Where  metals  rij)en  in  vast  cakes  afore. 
And  hardened  rocks  shoot  up,  the  ttrata  through, 
Till  Fairy  CasUes,  bunt  upon4hc  vkw»** 

louGH  the  gres^ter  part  of  the  secondary,  ai 
upper  sl^aCaor'ttie  earth,  which  we  have  just  bei 
lering,  are  disposed  in  pretty  regular  order,,  ap 
A  obnrved  before^  may  be  sud  to  lie  over  ai 
LipoQ  each  other,  somewhat  in  the  manner  of  tl 
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)ats  of  an  onion,  yet^  it  is  not  to  be  inferred, 
ley,  in  like  manner,  form  zones  all  round  the  i 
hich  they  ar€  fouHA  in  dome  parte  to  encirde.- 
>r  althou^  some  of  th^se  beds  have  been  traced, 
I  our  own  country^  to  tke  extent  of  some  hui 

liles, ^what  is  that  to  the  whole  circumfec^noe  o 

Bffth  ?— and  the  greater  part,  no  doubt,  f(»  wia 
eftfeficial  purpoBiB^  and  to  give  mn,%  the  vicegw 
reation,  the  greater  variety  of  fliAteri^ls  to  Work 
1  the  jqnany  situations  in  which  he  is  placed,  ^ 
[Hind,  ctf  much  smaller  extent,  in  one  continaed  I 

Even  theSe,  if  accurately  eiBamtned,  it  will  be 
re  not  disposed  for  atiy  considerable  letigtb,  i 
ontinued  homogeneous  uninterrupted  mass.  C 
ontraiy,  you  cannot  but  have  observed  the  v 
ubstanore  by  which,  several  of  them  are  travel 
ilmost  all  d'urections,  and  the  many  crossings  to 
ilmost  all  rf  them  are  subject  in  one  shape  or  otl 
naterials,  very  different  froM  thoite  ihey  are  m 
ntersecC:   These  are  called  <^&^  and  rmi^ 

Previous  to  the  consideration  of  which,  I  shall 
jver,  call  your  attehtioh  for  a  feW  minute  tda  si 
i^hich,  in  the  mukiplid^  of  our  eoncernsy  had 
withstanding  its  vast  importance^  almost  Mcap 

notice, it  is  to  those  vast  accumulations  of 

which,  in  the  shape  of  wHerraneGfus  lahe9  and 
we  have  passed  in  our  course ;  and  which,  alt 
they  cannot  bfe  daid  to  belong  to  the  oivier  of 
too^  solid  masses  that  haveco^e  under  our  i 
yet,  as  belonghig  to  the  cbnstUuent  parU  of  the 
hal  sttuctilire,  br  rather  of  th^  outwaixi  wutt 
gtbbe,  a^erV^  h  se-parate  eo&ttd»Mtim  ia  tbii. 
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Die  lakes,  rifei%  mi  sh^t^Qdhefluii  el^m^nt  t;h 
ooD^Cute  *Hhe  fo^ptnins  of  the  gr^t  d^p^""' 
fortJSk  ^^  the  u^ter^  under  the  earthy  ^t^  as  y< 
jt  h^ye  obs^rvfdi  pretty  vidriy  diffused,  and  it 
difficult  to  divine,  indepepd?qjt  of  the  cprninunic 
i  they  may  have  with  6ne  afiotheir,  and  with  seas  ai 
?r  external  great  bodies  of  wat^r,  how  they  are  sc 
rog  will  observe,  io  turning  your  eyes  to  those  ric 
aturated  jsalt  springs,  that  ris^  ip  th^  ppigfa^KHirtux 


**  It  is  natural  to  imagine/'  says  Malte  Brun,  <<  that  many  cha 
of  water,  not  finding  any  other  suitable  outlet,  flow  into  subt 
[>Bs  cavitMs,  axe  absorbed  byrthe  dartb,  or  discharge  th«mpelyes  1 
grofund  into  tb^  pea»  We  ,n^y  tilths  ef  pbua  the  ori^n  pf  tbi 
igs  of  fjresh  water^  tJ^at  fr^  to  be  seen  spouting  up  even  in  t 
t  of  the  iF^Tes  of  the  opean.  The. water  thrown  up  by  volcano 
ludded  and  terrible  inundations  of  mines,  the  number  of  riv 
b  disappear,  the  mountaios  suddoiUy  engulphfed  in  the  Umdi^ 
IaIkm,  all  theniB  fafM  omiibipjd  |n  prP^iag,  thfit  |h^r«  are  opn 
Ue  subterraaepua  cavilies,  pften  6Ued  with  water. 
Tl;e  necessity  of  sui^Iying  the  scarcity  of  springs  by  digging  we 
procured  us  the  knowledge  of  a  fact  still  more  interesting  to  pi 
geography*  It  appears,  that  there  are  lakes,  or  rather  sheets 
r,  which  esiCeDd  under  ground  to  cnnaidera^Ie  distances. 
D^lam6tl|erie  relate^,  that  in  t|i«  pifovince  of  Artois,  near  Ai 
iigging  wells,  they  always  come  to  a  clayey  befl,  which,  be 
^,  the  water  gushes  out  in  large  bubbles,  and,  rising  up,  for 
Igs  which  continually  flow. 

Id  the  country  of  Modena,  we  find  every  where,  at  the  depth 
r-tbrce  fee^  a  bed  pf  49y  fiv^  feet  thick,  and  beneath  it  wi^ 
^  spouts  out  with  much  force:  and. 

In  the  interior  of  the  country  of  Algiers,  in  the  province  of  Wi 
tr  Mr  Shaw  remarks^  '<  the  inhabitants,  after  digging  200 
3s  deep,  invariably  meet  with  a  stratum  of  slate,  under  which,  \ 

"x  flow*  ia  iiu^i  alMmdauce,  that  tl^ey  naoif)  it  the  SuUerfiKi^ 

n 
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of  Droitwich  in  Worcestershire,  and  whieh,  before  the 
late  abatement  of  the  tax  upon  sah,  yielded  a  duty  of 
upwards  of  £1000  per  day,— that  they  ha^e  their  rise 
from  a  river  of  salt  water,  about  twenty-two  inches  in 
depth,  that  runs  at  a  distance  of  25&  feet  below  the 
surface,  immediately  under  a  bed  of  gypsum,  180  feet 
thick,  and  over  a  bed  of  rock  salt,  whose  thickness  has 
not  been  ascertained  ;* — and  wha  knows,  with  what  a 
number  of  other  subterraneous  seas,  and  lakes,  and 
rivers,  Africa  abounds,  besides  that  vast  accumulation 
of  waters  in  the  neighbourhood  of  Algiers.  Indeed, 
from  the  tremendous  showers  that  fall  in  that  dry  and 
parched  country  during  the  rainy  seasons,  at  the  com- 
mand of  that  Being  who  does  nothing  in  vain,  and  their 
sudden  disappearance  downwards,,  from  a  surface  front 
which  they  must  otherwise  have  been  quickly  evapqipa- 
ted,  we  have  every  reason  to  believe,  that,  after  having 
Qttdergoiae  the  operation  of  filtration,  through  the  me- 
dium  of  the  sandy  upper  strata,  they  are  disposed  in 
the  most  perfect  and  regular  order,  in  the  form  of  Sub- 
terranean lakes  and  rivers,  over  beds  of  tough  and  tena- 
cious clay,  that  prevent  the  smallest  portion  of  their 
contents  from  being  lost,  and  preserve  them  txy  be  made 
use  of,  and  being  drawn  up  at  pleasure,  even  had  there 
never  been  wells  dug  in  the  valley  of  Baca,  nor  sub- 
terraneous seas  been  discovered  in  the  interior  of  the 
country  of  Algiers,  already  alluded  to,  to  give  us  am- 
ple demonstration  of  such  a  beneficent  contrivance.^ 


•  Sup.  £nc.  Brit.  yoI.  ▼!.  817. 

f  Let  ut  no  mon,  therefore,  comploin  of  the  arid  plains,  and  of 
the  dry  and  parched  descru  of  Africa, — so  long  as  we  hate  reasoo  l» 
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3  regard  to  dyka  and  vems^  it  may  be  said  of  tt 
ter  part  of  them,  that  they  run  through  the  varioi 
a  of  the  earth,  in  nearly  vertical,  or  ujp  and  dow 
itions,  the  former  sometimes  projecting  beyond  tli 
ice,  in  broken  and  misshapen  ridges,  surviving  th 
mposition  and  wasting  of  the  less  durable  material 
which  they  had  been  associated,*— -and  some  of  th 

ide,  that^  in  that  country,  there  are  laid  up  so  many  inezhausi 
Atural  reservoirs  of  the  finest  and  purest  clarified  waters, — ^whic 
asily  be  obtained  by  a  little  effbvt  of  human  industry,  in  situt 
where  their  purity  and  coolness  are  most  appropriately  in8ure< 
they  have  undergone  the  operation  of  being  cleansed  from  thei 
rities,  by  thoae  extensive  filtering  machines,  the  sands  of  the  d< 

Of  these  broken  and  misshapen  ridges,  as  well  as  the  manner  ii 
t  those  other  indurated  substances  named  dykes,  shoot  up  from  th 
Is  of  the  earth,  we  have  some  admirable  specimens,  in  the  nu 
lu  Fairy  Casllest  as  they  are  called,  to  which  I  formerly  alluded 
ving  emerged,  or  are  now  emerging,  fV-om  under  ground,  in  th 
itunous  district  to  the  westward  of  the  village  of  Oldhamstocks,— 
one  of  them,  iii  particular,  that  at  Bladdering  Cleugh,  which  '. 
^  is  considered  as  the  chief,  or  most  completely  formed  of  thesi 
Uires,  shoots  up  so  far  beyond  the  surface,  and  has,  (with  th( 
S  coating  of  indurated  gravel,  that  appears  to  have  been  lifted  u] 
;  withjt,)  so  much  the  appearance  of  the  walls  of  a  building  o 

description  or  other,  that  the  common  people,  who  are  seldon 
Qu  to  account  for  any  thing  which  they  consider  supernatural,  01 
id  the  power  of  human  labour,  have  been  accustomed  to  desig 
it  by  way  of  eminence^  the  Fairy  Custk* 
other  down  the  water,  however,  there  is  a  specimen  of  one  oi 

formations,  just  emerging  (with  a  little  assistance  that  it  seemi 
▼e  got  from  art,)  into  the  light  of  day,  whi<;h  may  be  considered 
U  more  interesting  to  the  geologist,— ^foic,  here,  we  have  thete  Fair^ 
!  mattriaUt  (like  the  bovey  coal^}  in  all  the  different  stages,  ol 
formttion — from  the  soft  gravelly  soil  at  a  small  distance,-^ 
igh  the  more  hardened  state  in  which  it  is  found,  as  it  more  ne«^ 
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are  liud  open  to  the  day^  ip  the  vnAe  yawn 
s  of  mines,  like  those  at  ^trpiitiap,  e^hibit^ng 
e  horrid  and  frightful  gn^pb^  of  gr^at  extent  i 
till  they  are  lost  in  rocks  of  primitive,  or  of 
srmation,  which  have  hithertp  put  an  end  to 
i  research.* 

)  description  of  these  are  called  mmeralj  or  m 
iy  metallic  veins,  according  to  the  nature  of 
ts  with  which  they  are  filled,  and  are  more  f 
ly  distinguished  by  the  names  of  the  masses 
last  abundant  or  prevalent  in  their  composition 
e  other,  though  commonly  oall^  whin,  bas 
'  other  kinds  of  dykes,  according  to  the  nature 
ibstances  of  which  they  are  also  composed. 


caches  to  the  firmly  cemented,  and  highly  indurated  substa 
rb^t  appears  to  have  once  been  the  adjoining  $oiI,  comes  in 
contact  with  the  splintery  rock  itself,  which,  otherwise  t 
r  marks  of  igneous  origin. 

^d,  so  firmly  cemented,  or  run  together,  are  a  number  of  f 
tnasfes,  which  appear  to  hi^ve  been  in  contact  with  this  '. 
r  formation,  that,  in  some  situations,  among  those  hills,  w 
'«  afterwards  been  separated,  they  have  long,  of  themse 
d  the  ravages  of  time,  and  resisted,  alone,  and  unsuppo 
roying  efiects  of  the  torrents  and  tempests  of  many  winten 

Me  perpendicular,  or  vertical  mineral  dtipMitories,  fjre  cs 
IS,  and  are  the  most  common,  aad  best  known  amo»g  min 
r  are  not  all  of  equiU  extent,  for  some  of  tbem  4ake  their 
Iderable  distances  beneath  the  surCaoe^  itod  are  sooa  fo 
inate  before  reaching  to  any  great  depth,  while  oihars 
I  of  strings,  branch  oft  from  the  principal  or  perp^mUsuUur  v€ 
ing  the  earth  in  the  form  of  w^at  are  called  pipe  orJl^$  ve 
or  run  between  the  horisontai  strata,  tn  dMSueot  4hre^tiQtt 
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rathnqa  dikinguiiifaed,  in  the^  lai^ttilge.  i 
naeiBs  ii£  trotibles  and^udis. 
Vfxyuiles  we  shall  allqw  theiq  to  be  oi 
Dt  of  the  trouble  and  anxiety  they  spt 
I  to  the  ouaer,  wheo  they  interrupt  h\\ 
»,  and  bring  him  to  his  wit's  end  as  to 
^eedym-but^tt^^,  they  should  never  h 
uch  a  term^  when  applied- to  anj^of  th 
summate  wisdom  and  contriYance»  whk 
ry  wh^re  fn  the  operations  of  nature,  i 
le  form  a  part,  is  little  short  of,  if  it  doe 
hsolute  blasphemy ,T^po  time  should  1 
iging  the  word  from  the  miner^s  diction 
^mdts^  indeed  !— why  these  dykes,  if 
per  light,  will  be  found  to  be  the  effect 

•^    '  I.       M»  \l      I     Ji.lJLI"  J    H      .  }'.),      ti'     ,U!I     .    .  '     .- 

Man  is  vmty  apt  to  form  wrong  netioqs,  and  4« 
iufiipflSy  ia  viejfr^pg  tbe  Uiilky  W^  mi^oificent  of  J 
),  from  tb«  ciiHjiHQS^qpe,  tl^t  be  c^n  only,  at  od< 
By^  C(9(|ld  wie^  f)ie  lufpnifi^  th^t  inhabit  tbis  \ 
>  in^iUte  )^^e  op^ratioos  of  tbp9e  little  insects, 
ia  t>ig  «9«r^  T<Ham9  fpr  ios^rmptipn,-^id  witb  tl 
Nitf,  vitb  wbv^  tt|e  «iMb  are  said  to  anatomize, 
1  «f  ib%  HDpn^i  that  is  found  plac^  witbin  the  verj 
i»--pio^  out,  #p4  4i»4^tthej?e  dykei^,  ^nd  veins,  an< 
(Uvisions  of  tbis  WO|:Klerful  fram^«  of  ^1  the  i 
tsetiog  stTAta,  and  b^ds,  ^bicb  like  the  many  fl( 
>odie^  tbat  fcMTipa/^rly  cU>t;bed  ^sPd  hid  the  bones,  oi 
«ou8v^oow  ii^o^eid  frpm  our  view,  all  the  rf 
»and  tersii^tM>>'&  ^  H^es  of  those  numerous 
mighty  fi^ine-work  qf  tbis  complicated  struc 
iiaubl,  fonifi  irery  d^er^t  ideas,  in  regard  to 
ykti  tnd  veiflLi^  ftpin  what  we  have  been  accustoi 
*^W»  Aa  Sfmi^lfju]l#f »  bo  brought  to  consider  wl 
^  ^/ivAh  Bff^]l  ^m^  l>«ipS  ^  apparent  | 
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isite  contrivance.  Justifiers  and  rectifiers,  or  ev 
u  please,  preventives,-*but  by  no  means  the  c 
>f  those  disorders,  which,  but  for  them,  y^o 
become  more  awfully  apparent,  after  those  subl 
)us  heavings  which  characterize  so  decidedly 
;  convulsions  of  Nature.* 
he  miner  stands  and  gazes,  and  while  he  stai 
Tazes,  gets  oh%  of  humour,  when  a  stop  is  pul 
rogress  by  the  interposition  of  some  of  those 
ted  dykes,  and  when,  with  much  pains,  anxic 

in  the  strata, as  marks  of  consumniate  wisdom  and  eoi 

^.without  the  aid  of  which,  in  the  posiu'ons  they  are  fo 
apy  in  nature,  an  end  would  have  been  long  ago  put  to  his 

(if,  indeed,  they  could,  under  such  circnmstances,  ever  1 
enced,)  by  the  promiscuous  admixture  of  such  hetefogei 
nces,  and  the  accumuUllion  of  such  a  confused  maas,  as  w< 
▼e  repaid  his  labour,  in  separating  and  excavatmg  it. 
V^e  all  know  how  useful  the  frame-work  of  a  building  la,  in  i 
ing  and  securing  its  parts,— and  those  who  are  acquainted  i 
ucture  of  a  ship,  are  well  aware  of  the  utility  of  bauUL.head 
re  called,  and  oftentimes  of  more  temporary  partitions  in 
f  a  merchant  vessel,  for  the  purpose  of  keeping  separate,  and 

the  different  parts  of  her  cargo,  in  case  of  a  storm,— .and  ■ 
ho  has  strengthened  the  human  body,  by  fortifying  the  nuMti 
nth  bones,  and  girding  it  with  sinews,— and  who  has  con&olidi 
id  hills  that  stretch  along  the  coast,  by  interweaving  their  « 
by  such  an  infinite  number  of  tenacious,  yet  pliable  iregeu 
-^all  He,  I  say,  be  accounted  ignorant  of  what  was,  or  was  i 
try,  in  the  cementing,  the  uniting,  and  the  consolidating  of  the 
lyers,  and  strata,  and  heterogenous  substances,  of  which  the  c 
«•  crust  of  this  huge  machine  is  composed,  and  to  prevent  th 
[  shall  not  say  flying  off,  but  from  shifting,  or  mixing,  in  ita  ra 
ss  and  swift  revolutions,  while  it  advances  forward  in  iu  course 
he  splieres !  at  the  rate  of  sixty-eight  thousand  miles  in  the  sh 
f  kn  hour !  *Who  tan  faU  to  admijre,  far  theitrength  and  con 


y  Google 


CBAF.  u.         BOOK  OP  NATURE  LAID  OPEN.  177 

laboi^,  and  searching,  he  at  last  finds,  bejood  it, 
the  bed,  or  strata  he  had  lost,  either  nuaed,  or  aank 
below  its  former  level,  and,  consequently,  in  a  disloca- 
ted state — ^he  calls  the  substance,  which  he  coDcrivet 
has  occasioned  him  all  this  trouble,  aJbuU  /—but  would 
he  attend  for  a  moment  to  the  consequences  that  must 
have  inevitably  ensued,  had  no  such  fault  (as  be  calls 
it,)  been  in  the  way,  when  such  a  dislocation,  that  mus^ 
have  undoubtedly  proceeded  from  some  great  coovul- 
son  of  Nature,  took  place,  he  would  soon  be  compel* 
led  to  alter  his  opinion,  and  manner  of  expressing  him- 
self^ and  made  to  view,  with  other  feelings  and  senti* 
menta  than  those  of  anger,  Hiose  partial  m&,  from  the 
co&viction,  that  they  ought  rather  to  be  considered,  as 
oQostituting  a  part,  of  what,  as  it  regards  the  universe 
at  large,  ought  to  be  distinguished  by  the  appellatibn 
of  universal  gooJL^ 

imcf  tbey  mutuany  anpvty  the  wonderful  arnudgement  of  the  booet  end 
sinews  of  the  hamen  ftame ;  end  wbo^  that  has  examined  them,  in 
passing  along  the  sandy  beach,  but  must  be  struck  with  that  wise  or- 
dioation,  by  wiiich,  the  loose  partides,  that  constitute  the  sand  hilK 
are  so  firmly,  so  compactly,  and  so  effsctually  united  together;— b«t 
Ofuld  we  extract  from  the  mde  mass,  and  raise  to  the  light  of  day,' 
from,  the  centre  to  the  circumference,  a  pretty  large  section  of  any 
particular  part  of  this  our  globe,  such  a  series  of  dykes  and  veina 
would  present  themselves,  and  in  such  a  multitude  and  variety  of 
windings  and  bearings,  as  would,  no  doubt,  at  once  astonish  us,  and 
remove  fiom  our  minds  any  doubt  of  their  great  utility  in  consolida->  ' 
ting  and  binding  together, — as  well  as  in  retaining  and  keeping  them 
fixed  in  their  several  stations  and  parts, — the  various  substances  of 
wfatcfa  the  outward  crust  of  our  earth  is  composed. 

*  Yea :  those  hard  and  impenetrable  partitions  of  Nature,  which  are, 
besides,  alike  impervious  to  the  drippings  of  water,  and  the  progress  of 
the  fire  damp,-Kifv  not  placed  in  vain,  in  the  fituatlons  in  whidi  they 
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CHAPTER  XII. 

METALLIC    VEINS, 


Opinions  as  to  where  they  have  their  origin.-i^Usual  conoomitants  of 
'  Ores.  -^  Vein-ftone  described. —  Spars. — Lochs,  or  Loch  hol€s»-^ 
>  Pneriptioo  of  thwr  coDteuts.-*- Veins,  the  principal  depoutories  oC 
^  tb9  meMlSft^^OtbiM^  whatancas  found  in  Vaios*— Great  ma^w 
of  Qr^  in  some  Veii^s.— >Other  peculiarities  of  Metallic  Veina. — 
Ignorance  in  regard  to  the  value  of  Minerals^  preTioua  Co  the  be- 
ginning of  the  last  century. — Supersdtious  obsenraaces  of  Jtfiners. 
i--JDisirictB  rich  in  MetaU,  are  generally  barren,«.lBataooed  in  tfaa 
c  i^^ghbo^rhoc|d  ftf  Parry's  MpuntiHn  in  Wiilas,  a||d  the  ecMat  oC 
Peru  in  So(itl)  ianerica» 


^  Thrpugh  dtirilt  fttftoitf  ptunuc  thi  wtitubtg  9ff$ 
Betu€h  Ab/um'j  dapHtSf  •nd  vitw  ktr  htwuUeu  Mime  i 
J%e  secret  cauag  u|  tw^i4  numbers  titig, 
Moif  xpeMUsyirft  wenfraaCd^  and  vfhenife  they  tpnHg^* 


V  S^^  f^^^  ^  ^  ^^"  /^  ^  silver,  and  a  place  Jffr  geldf*— <rp« 
it  toii»A  (m<  (flhe  earihp  and  brass  is  molten  out  of  the  stone*** 

JOB,  xxviii.  1.  S. 

^*  If,"  as  a  modern  writer  observes,  **  the  essential  cha- 
riM^ter  of  a  v«p,  is,  that  of  cutting  or  passing  through 


are  found,  notwithstanding  tha  temporary  interruptions  they  a 

give  to  hum^  labour,  in  the  dark  recesses  of  the  mine,  and  tba  tiwi- 

Ua  they  occasion  to  the  njuner  in  the  prosecution  of  his  work* 

These  evidently  show,  in  several  glfcea.  wh^  th^y  ooQvr,  hQ|  ifat 
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lass  of  roek^  in  the  d'A-eetito  -mart  or  Im  difl 
01  that  of  the  stmta^  or  layers^  of  wlikb-th«  roi 
untaiD,  is  formed|  and  being  filled  with  a  fii 
fitanoe,  different  from  that  of  which  the  re 
aposed ;"  the  dykes  which  we  have  Just  been 
?ring,  come  under  that  denomination,  as  well  i 
er  class — that  of  meiallk  veins ;— »but  it  is  t 
^rl  mean  now  to  direct  your  atttnUoni— ^od  s 
opinion  of  those  philosophers  be  established 
^e  regarded  veins  of  this  description^  asbranc 
^  grand  metallic  trunk,  having  its  ori^  in  tl 
or,  or  unknown  part  of  the  giobe,  these,  en\ 
not  be  distingiushed  fay  a  better  a{)pellatioo, 
r  pooi'  in  otes  acme  of  ihem  mdy  be,  And  whh 
r  substances  they  may  be  associated. 
*The  most  common^  and  the  most  promisii^ 
icomitants  of  ore  in  mineral  veins,  are  the  spai 
n^tones  of  different  species.^ 
rhe  veinstone  itself,  is  a  roost  beautiful  subfl 
ng  a  mineral  coilcretio|i  of  various  colours,  a 
es,  and  degreed  of  hatdnee»,  urid  eveti  when 
irs  white,  and  of  a  porous,  or  rather  a  cavernoi 
e,  the  insides  of  these  small  caverns  are  som 
n1  with  great  numbers  of  crystals^  many  of  the 
Bslmg  brightness.* 

■■     ill     •      .  r        I         t      ,!■>   ■  t    I    I    I    ■  1        !>■*■  -I.      *  ■   .  '  '■ 

Boidoli  of  tiie  rtr^tiA,  thift  «(mi«  grest  contulsfon  has  tak< 
what  would  have  been  the  consequences,  had  no  such  dyl 
M»  iftd  prarertted  the  ttiitcblef  ftom  tpftaAingfixrlher?  >¥ 
le  Vint  dttpoaltories  hi  Nature*^  stote  hauii,  have  been  ez] 
oiit,  to  a  pfomi«euoui  admixture,  and  the  miner  in  cons 
like  risk  of  Idting  his  Ireasura  altogether,  instead  of  havin 
ipoiraff  ^mpensioti  put  to  his  labours? 
'^VOkf^On^trnM,'^  Iff  WiDiama  obeeiff^  ^i^istbundi 
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eiins^  it  has  also  t 
m  are  foand  in  ] 
ires.  These  figt 
md  very  beautifu 
of  the  metab  th 
I  to  be  the  prim 
constitute  their  t 
I,-— there  is,  as 
^ndour  displayec 
lants,  each  of  wl 

» terera)  feet ;  and  \ 
to  appear  in  a  ridge 
i  superfices  of  the 
a  both  sides  of  it. 
y  miners  a  ridert  p 
kngitudinally,  into  i 

*'  a  great  curiosity 
in  which  they  are  t 
th  in  bard  mineral 
r,  or  lock  holeu  Tt 
propoition  to  thee 
i  insidcs  of  them  fn 
idour  of  the  most 
ly  concreted,  stony 
nd  out  of  which, « 
rismatical  crystals  ai 
tl^e  light  of  a  can 

nds^  and  atickiog  I 
I,  and  spar,  6hot  al 
.  besides  tliese  clua 
ire^  as  it  were  pittei 
8  sometimes  magnii 
^tiwing  upon,  and  fa 
1%  Kingdom,  toL  i*  3 
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etbe  nt^Iliteft  cyf  the  great,  seem  to  rival 
oiitfie  their  masterg  in  spleiiddur^  altboi 
nptrisoD^  tfaej  wiH  be  found  to  be  wondei 
!Dt  in  point  of  value.* 

There  are  alao  to  be  fodnd  in  Teins,  a  i 
\  miaQfaL  aoOs  ef  all  odlours  and  con^ste 
s  white  claj,  so  promising  a  svmptom  of 
the  most  reinarkable  and  distinguishing  o 
Hjuentfy  tlie  most  fitvonrable^  thai  which 
pee  and  other  snuff  in  colour  and  appeal 
lich  is  now  known  as  an  oxide  of  mangam 
WHhiegard  totbemannorin  which  themei 
sited  in  the  parities  of  veins,  you  must  hav< 
It,  ^*  in  strong  wide  veins,  which  have  a  r 
the  middle,  it  is  not  ttncpmmon  to  have  a  j 
e  upott  each  side,  of  t|»e  rider,  of  one,  tw 
Jt  thick,"  though  it  is  not  commonly  foui 
ick  on  both  sides. 

Other  veins,  particulairly  those  fhat  an 
)se,  as  well  03  wide,  produce  only  larger  a 
isses  of  ore,  without  any  rider  at  alLf 

I  II    IWWW»<.»I»    I  III* »  '■'        11*  M  ■  II »      " " 

*  For  the  metals,  when  we  come  to  conuder  them  mi 
«k  of  them  more  paiticolarly,  will  be  footid  to  cont 
>re  Ttluible  In  their  substance  than  mere  glitter  and  ou 
nething  more  usefal  and  appfrcable  to  the  wants  and 
Uf  than  the  rider  §  jrHh  aU  his  glitterhig  ornamei 
kat  with  til  his  sparkling  finery. 
\  Some  of  these  masses  are  very  small,  while  others  are 
^eldy  bulk,  that  they  cannbt  be  stirred  from  the  plj 
i  found,  but  must  be  wrought  out  piecemeaL 
i  The  rider,  or  ymn  stMMy  JR«t  nolio^d. 
1  BIm€  Jo^— Tlie  name  by  which  the  sparry  ooncret 
Atd  by  the  people,  in  the  nelghbonrhood  of  the  Derb; 
& 
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Thus  much  for  veins  of  the  larger  »ze.  With  legard 
to  those  of  smaller  dimensions,  it  may  be  sud  in  a  word, 
that  **  the  ore,  the  spars,  the  riders,  and  ail  the  soft 
soils,  with  and  without  ore,  appear  exactly  in  the  same 
manner  in  these  as  in  the  larger  ones.  There  is  not 
so  much  ixK)m  in  the  lesser,  but  what  there  i%  is  oocu* 
pied  in  the  same  manner.*** 

Of  the  perpendicttlnr^  or  rtAe  vdns,  it  may  be  said, 
in  general,  that  they  run  into  the  bowels  of  the  eerlh, 
aometiroes  to  very  great  depths,  in  what  we  caH  vcrti* 
cal,  or  up  and  down  directions.  The  ji^  veins  resem- 
ble, in  many  respects,  huge,  and  to  human  reaenrchy  in- 
terminable caverns,  pushing  forward  into  the  body  of 
the  earth,  oftentimes  to  impenetrable  depths,  in  sloping 
directions,  and  at  different  degrees  of  inclination.  While, 
those  more  peculiarly  distinguished  by  the  name  of 


At  Lhngunog,  in  Waks,  ibey  bad  fiAeen  feet  wide  of  oi«,  becidcs 
lereral  feet  more  mixed  with  spar,  rider,  Ac.  and  from  the  reporu  of 
tradition,  which  are  corroborated  by  circamstances,  it  appears  Aej  had 
ore  of  great  width  at  Strontian,  in  the  Highlands  of  Sootlandt  in  the 
York  building  company's  time,  and  ore  of  great  width  has  beeo  wiought 
in  hard  veins  in  several  parts  of  Britain. 

They  had  solid  lead  ore  of  six  feet  wide  at  Wanlockhead.  aa  Scot- 
land, when  Mr  Telfer  had  those  works,  and  Mr  M^UIama  saw  after- 
wards, four  feet  wide  of  fine  solid  ore  in  the  same  vttn.— >Tbcj  have 
frequently  had  semarkably  rich  lead  ore  in  several  veins  at  Tf**wdhilK ; 
and  not  long  ago,  there  was  said  to  be  fourteen  feet  wide  of  solid  on 
in  one  of  those  veins.  This  was,  however,  as  Dr  Millar  observes. 
<'  at  a  place  where  a  string  passed  ofl*,  in  which  situation  the  vein  u 
usually  thicker  Chan  elsewhere.  Four,  £we,  or  six  feet  of  solid  ot«  ia 
hard  veins,  and  sometimes  much  more,  have  been  no  uncammon  oc- 
currences in  several  parts  of  £if|^land  and  Wales.f 

t  Williams*  Min.  Kin^om»  vol  i,  p.  S50. 
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fiat  v^n»y  are  the  spaces  or  opeoings  between  two 
strata  or  bedd  of  stone,  the  one  of  which  lies  aboye,  and 
the  other  below  the  veins^  in  the  same  manner  as  tiie 
roof  and  pavement  of  a  stratum  of  coal  lie  above  and 
below  that  coal. 

But  there  is  one  species  of  reins,  of  which  I  have  not 
yet  spoken,  and  these  are  called,  by  Mr  Williams,  ac- 
cumulated, or  conical  veins. 

The  mccumukUed  veins  are  often  pretty  narrow,  or  of 
small  diameter  above,  and  very  wide  at  a  considerable 
depth  down  from  the  surface,  and  some  of  them  open 
out  to  an  enormous  width  in  going  downwards.  But 
the  most  remarkable  distinction  between  the  accumula- 
ted and  the  pipe  vein,  is  the  radiated  form  of  the  for- 
mer, from  which  a  number  of  lesser  veins,  or  mineral 
fissures  diverge  every  way,  and  stretch  to  various  dis- 
tances from  the  main  pipe  or  body  of  the  vein,  in  which 
one  eud  of  each  terminates.* 


*  There  is  nothing  in  the  practice  of  mining  so  tremendous  as  the 
ncafaUoos  of  large  accumulated  yeins,  which  have  proved  rich  in  ore. 
The  miniDg  shaft,  tn  pit  for  drawing  up  the  ore,  and  for  descending 
down  to  the  works,  is  frequently  sunk  upon  the  vertex  of  the  cone  or 
perpendicular  pipe ;  and  when  you  descend  fifty  or  sixty  fathoms  down 
in  one  of  these  shafts,  you  are  swinging  in  the  middle  of  an  immense 
void  space,  where  you  see  on  all  aides  nigged,  frightful,  hanging  rocks, 
which  threaten  to  fall  upon  you,  and  crush  you  to  pieces.  The  exca* 
rations  of  the  perpendicular  irregular  pipe,  is,  of  itself,  sufficiently 
frightful ;  but  when  the  hanging  rocky  ftides  of  the  main  pipe  or  cone 
«^  opened  up,  perhaps  from  top  to  bottom  in  many  placet,  in  work* 
ing  the  collateral  diverging  veins,  the  iq[>pearance  of  this  horrible  gulph» 
u  then  frightful  beyond  description. 

Of  the  uses  of  whin  dykes,  and  ether  indurated  subttences  that 
are  fovand  to  traveiae  the  mace  soft  and  less  hardened  strata  of  the 
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re  are  a  few  other  peculiarities  in  the  hiftto 
c  veins,  which  I  shall  notice,  in  the  woidf  o 
5 :  ^  The  richest  metallic  veiiu,  run  witbov 
I  from  east  to  west.  Those  which  run  norti 
being  usually  filled  with  stony  materials, 
he  extent  to  which  veins  may  be  pursued, 
y  various,  and  depends  much  upon  acddeot 
knees.  Sometimes  a  cross  course  cuts  the 
Its  an  end  to  the  miner^s  hc^s,  he  bdng  u 
over  its  continuation  after  Buch  interruptic 
mes  the  depth  of  the  vein  is  so  great,  that  ii 

prudently  pursued  ;*^-HSometiaies  a  rich  lo 

suddenly  disappears,  or  vanishes  into 
,  which,  though  often  quite  lost,  occask 
t  into  a  good  vein  or  branch  of  metaL    So 

ail  these  drcumstances  into  account,  be 
r  three  miles,  is  usually  the  utmost  exte 
a  vein  has  been  pursued.** 
ery  curious  fact  in  the  hist(»y  of  veins,  the 

goes  on  to  state  is,  "  That  they  are  of  dil 
for  one  vein  often  intersects  another,  and  \ 
nabled  to  judge  of  their  relative  age&^* 


have  already  spoken  : — and  tlie  great  utility  ofoietall 
>me  more  apparent,  when  I  eome  to  enter  xpore  largel} 
f  their  contents.  The  rocks  and  cliffs  of  trap  tuff,  it 
mg  the  shore,  beyond  the  old  castle,  to  the  westward  of  I 
Btimes  found  traversed  by  veins  of  very  hard  and  comps 
inches  wide,  and  also  by  veins  of  compact  felspar.  1 
tie  tuff  is  quarried  for  oven  stones,  and  is  knpwn  in  the 
d  by  the  name  of  Leckstope, 

n  the  county  of  Comw«U,  one  q€  the  ndiest  mining  < 
otldj:  w«  observe  some  remarkable >  circumrtanccs  of  tbi 
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But  there  is  one  characteristic  of  metallic  distrtcti 
which  he  mentioos,  that  is  not  of  the  most  agreeable 
description : «« DiHrids  rich  in  the  metah^  are  generally 
barren^  and  seem  peculiarly  dreary  and  desolate  to  the 


Where  a  copper  and  a  tin  Ycin,  for  instance,  meet,  the  former  alwayi 
cats  throogh  the  latter,  and  generally  throws  it  out  of  iu  old  course. 
It  sppearsy  therefore^  that  tin  telns  are  iDvariably  older  than  those  of 
copper." 

It  would,  howerer,  eeem,  that  copper  was,  for  a  long  time,  in 
CO  great  estimation  in  that  country,  for,  Mr  Mawe  obeerres :  **  It 
vill  sppear  singular,  that,  although  Cornwall  has  been  known  as  a 
mining  coanty,  above  two  thousand  years,  yet  no  notice  was  taken  of 
the  ores  of  copper  that  were  met  with  in  working  tin,  until  the  begin. 
iiing  of  the  last  century.  How  confined  must  then  have  been  the  know. 
ledge  of  minerals  amongst  the  owners  of  mines  ?  lliousands  of  tons  of 
tills  valuable  material  remained  nnnoticed,  or  served  only  to  mend  the 
roads.  Since  that  epoch,  perhapa  not  less  than  one  hundred  millions 
sterling  have  been  produced  from  the  copper  ores  of  Cornwall !  !** 

'*  So  litde/*  indeed,  *'  were  the  ores  of  lead  known  (except  common 
lilue  lead  ore,)  in  our  time,  that  both  white  and  green  orea  of  that 
substance  have  been  for  years  neglected,  on  the  heaps  both  in  Deiby- 
slure  and  Wides,  which  have  since  been  turned  to  a  very  profitable  ac* 
coant ;  nay,  of  late  years^  a  road  repaired  with  white  lead  ore  and  cala- 
mine, has  been  taken  up  and  smelted  !*'  f  *'  in  searching  for  veins  of 
tlte  uieful  metals,**  Mr  Brande  obeerres,  «*  there  are  certain  indications^ 
of  which  the  experienced  miner  sometimes  profitably  avails  himselt*'  \ 

"  The  waters,  iasuing  from  the  soil,  sometimes  hold  metallic  salts 
in  solution,  and  repositories  of  the  metals  have  been  discovered  by 
circunistances  of  this  kind.  Copper  v^ins  tinge  waters  blue,  and  ft 
^ece  of  grease  put  into  them,,  becomes  rapidly  stained  of  that  colour.  "5 

\  **  The  miners,**  however,  <'  though  n  shrewd  class  of  people,  are 
ofieo  preyed  upon  by  the  most  vulgar  superstition,  and  many  ancient 
absurdities  are  still  retained,  and  cherished  in  their  art.  The  divining 
fod»  and  other  oracles,  are  yet  consulted ;  and  he  who  inadvertently 
whistles  when  below  ground,  breaks  the  spiriu  of  his  companions  foe 

t  kUwe's  Familiar  Lciaons,  p.  41.    §  Branda*s  OutUnes,  p.  U^ 

a  i 
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traveller.  The  neigfabourhood  of  the  Pvry*«  hkwh- 
tain  m  Angiesea,  is  singularly  Bsarked  by  alerility  and 
gloomiQess.  The  soil  naturally  unproduetiTe^  is  ren- 
dered more  so,  by  the  poisonous  waters  that  traverse  it» 
and  the  sulphurous  vapours  that  float  around.  There 
are  not  only  no  shrubs  and  trees,  but  the  barrenness 
is  unenlivened  even  by  a  single  blade  of  grass,  or  the 
rusty  green  of  a  hardy  lichen.*** 

We  have  all  heard  of  the  riches  of  Peru ;  but  it  is 
not,  perhaps,  so  generally  knowl^  that  tbe  hgnass  of 
PascOf  a  large  town  in  that  proverbially  rich  oouatrj, 
and  containing  some  thousand  inhabitants,  are  ahnost 
entirely  built  of  an  inferior  kind  of  silver  ore  ! — ^such 
however  is  the  information  coutwaf  d  in  tb^  JpurnaJ  of 
my  friend  formerly  quoted.  But  mark  the  consequen- 
ces of  these  subterraneous  riches  on  the  surfece  dPtbis 
far-famed  country,  from  the  sa];ne  authority ;  for,  in 
apeakiQg  of  a  particular  district,  he  observes :  ^^  The 
eoast  heve  exhibits  the  same  aspect  of  barremiesa  aad 
sterihty  it  does  more  to  the  south ;  indeed,  nothing  can 
be  more  wretched  in  appearance  than  the  coast  of  Peru, 
from  Casina  to  Arica,  except  in  detached  spots,  where 
the  rivers,  which  descend  froai  the  Andes,  watcs*  narrow 
slips  of  knd,  that  intersect  the  barren  hiHs  of  sand, 
which  every  where  meet  the  eye  of  the  traveller.'* 


■  i»m  i^^Tfw^-^^r^ 


the  day.  thou{^  freely  permitted  to  indulge  his  musiGat  dispoaitioa 
fn  tb«  form  of  a  song.  In  older  miaeralogkal  works  v*  'm'  i"^ 
upon  these  and  other  subjects.  'Fbuiiea  of  light,  have  been  desoibcd 
as  playing  over  a  district,  which  aAerwavda  has  heea  Ibuod  im  eootai* 
subterranean  riches,  and  this  may  have  triieii  A»Bt  the- good  ahiciri 
eat  oondttctiag  powers  of  the  ymu** 
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CHAPTER  XIII. 

IMBEDDED  MASaE&-^  SALINE  iSUBSTANCE 


ocnl  Divvdoa  of  Mui^ajlr  Substances  into  Bocks  or  $t< 
Salts,  or  Salipe  Subst|U[ice8.>^Coinbustibl?s. — Metals. — Si^ii 
stances  enumerated,  and  separately  considered. — Great  abu 
»f  common  Rock  or  Domestic  Salt. — A  View  of  the  Salt  HA 
Morthwicb  in  Che&liire.--Of  th«  PoUsb  Mine9  at  Wielicik 
CracDw»-^J)l«talUq  Salts.'^-Us^  <^  Saline  Substances. 


•  '  Hence  Vfiih  diffusive  salt,  old  ocean  steeps 

Hi*  emeraM  shcihme,  and  his  sapphire  deeps  ; 

Oft  in  wide  laketm  around  (heir  wafffner  Mm, 

In  hoUouf  pyramids  the  crystals  swim  ; 

Or ^  fused  hy  earth -bom  fires,  in  cubic  bhcks, 

ShiiU  tkevr  MfMfejfornu^  and  harden  inta  ro<;A:«/'— OARi 

**  Sence  orient  nifre  tnves.itsi  sp^r/^r^g,  birth,. 
Jnd  with  prismatic  crystcUs  gems  the  earth  ; 
0*e9  tottering  domes,  inJUmyfilimge  eruwlsj 
QrJrqUs  witk  brt^nchin^  plumes  the  mot^dennsf  waJUs,*' 

**  Salt  is  good,** — ulkx,  ix^  50,  and  luks,  xir.  3^ 

AviN«  tbu»  taken  a  euyaory  vieip  of  thoae  Yurie 
Hi^iM*  wbu^b  v^  be  said  tQ  ecms^liiit^  tbe  cstlh 
Qupd.ftoor,^-4bQ  wall*  aod  jwrtUtonsi^.-^4ifly>  tb 
IttioaA  tbal;  Qrmmnnty  md  tb«  roof  wbich  owe 
ea(  Uboratofyy  wbcsve  ntiure  wQtli9  in  9q  iq» 
renl  ihapes  and  formss^el  us  mw  retum  and 
ore  partifiubur  view  of  aomie  of  tbose  strange  p 
U9^  and  wonderful  combiDationsx  ivitb  wbicb  s 
and  tha  vaal  ^parUmnta  (tf  tbU  uaf^e  ston^ 
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bit,  whtn-  wibtar  holds  bis  leaden 
leoed  world* 

6  thia  dasB  bdongs.  J/iim,  which, 
ined  in  a  nearly  pure  aute  from  lb 
olfa,  near  Civita  Vccchia  in  Italy,  i 
n  great  abundance  in  a  state  of  efflo 
a  near  Naples,  aa  well  as  in  other  yofa 
^atran,  which  as  found  in  abundaoi 
in  the  plains  of  Debrec  in  Hungar 
mar^ns  of  the  Egyptian  lakes  ;- 
h  display  th«r  hoary  particles  on  ai 
grounds  of  Bohemia,  as  well  as  on 
galleries  in  the  mines  of  Grenol 
)elr^^  which  exhibits  its  incrustati 
zing  rajndity,  and  in  such  abundai 
)  in  some  parts  of  India,  Africa,  a 
Imits  to  be  swept  off,  at  certain  seasc 
s  a  week  ;->-aad  that  abundance  of 
:h  whitena  the  surface  /of  the  Afri 
98  of  Persia,  and  the  steppes  of  Sibc 
thers,  we  see,  are  held  in  solution  i 
Kaa,  of  springs,  and  of  lakes,  wb 
ur  doors  without  any  great  effort  ol 
^yr«-«a  our  common  dcmiestio  aa 
sh  are  so  easily  obtained  by  the  sii 
^oration  from  sea^water; — the  wU  tl 
0  the  brine  springs  in  Cheshire,  Cu 
ifthire,  and  Worcestershire,  in  Engl 
foAf,  which  were  manufaetured  foi 
ers  of  Eptom  and  of  Sedlitz,  and 
Klaoce,  from  the  waters  of  the  ocear 
t  useful  ingredient  in  the  fusion  o; 
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sited  in  such  quantities  at  the  mdes  and  sh 
r  the  famous  Thibean  lake  in  the  East  Ind 
immofiiaCy  we  observe,  is  also  found  at  no 
e  from  the  outward  crust  or  surface  of  the  < 
been  obtained  by  the  ancients  in  great 
among  tlie  sand  near  the  temple  of  Ji 
n  in  Africa ; — and  by  the  moderns,  it  is  du 
le  mass  of  volcanic  matter  near  Mount  \& 

some  members  of  the  family  of  salts,  as 
before,  are  found  in  other  situations.    . 

already  noticed,  is  found  in  a  nearly  pure 
le  at  Tolfa,  near  Civita  Vecchia  in  Italy ;  a 
It  informed  in  a  periodical  publication,  tli 
ve  mine  of  alum,  capable  of  being  easily  w( 
(n  discovered  at  the  foot  of  Pic-Sancy,  ( 

7m  saliSy  it  is  said,  have  been  found  amoi 
mountains,  and  in  Switzerland,  in  a  po 
»r  even  in  masses ; — but  what  are  these  i 
ulky  forms,  in  which  they,  or  any  of  the 
rs  of  this  most  useful  family  have  yet  bee 
I,  in  comparison  with  those  tremendous  ma 
'altj  which  in  some  places  form  mountains  c 
le  magnitude,  and  in  others,  those  subterrs 
,  in  which  those  little  republics  are  situatei 
>wed  to  exist  unheeded  by  the  mighty  mona 
them,  whose  decrees  are  not  disturbed  I 
il  labours  going  on  underground.* 

s  truly  useful  mineral,  is  found  iii  the  greatest  abund 
in  Asia,  iu  Aftica,  and  io  Ammo^     In  Vjalenda  ii 
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Besides  tbe8%  there  «fe  another  order  callei 
ic  Salts,  cpnsistiiig  of  Green  Vitriol^  (Mr 
Mind  in  many  of  our  iron  and  ooal  mines  ;- 
'Opper^.  Of  Blue  Viiriol,  found  in  Farry^s 
Vales,  and   in  the  copper  mines  in    the  < 


i  mountain  of  Rock  Salt  not  less  than  400  or  500  fa 
D  Lahore,  in  Hindostmiy  there  is  a  mountain  said  to  be 
tior  in  magnitude.  In  the  county  of  Cheshire  are  si 
ist  msgnitude,tlie  largpest  of  which  at  North wich,  Mr  Brat 
presents  a  rery  singular  ^ectacle  when  duly  illumina 
rde  of  nearly  two  miles  in  circumference ;  the  roof  is  s 
vuife  pilhues  of  salt,  and  the  effect  is  heightened  by  tl 
lours  It  preseoto.' '  *f  A  roost  jremarkable  circumstance  ii 
ch  mines,**  observes  the  same  author,  *'  is  the  «rrangei 
It,  giTiog  rise  to  an  appearance  something  like  a  Most 
Tcment,  where  it  has  been  horizontally  cut.*' 

rOLISH  MINIS  AT  WISLICZKA. 

Bat  the  Polish  mines  at  Wieliczka,  about  eight  miles  fr 
ticb  you  observe  are  situated  in  a  bed  of  marl  considerab 
rftce  of  the  earth,  and  have  been  worked  for  more  thai 
i  those  to  which  I  would  chiefly  direct  your  attention, 
ttt  extensire  among  these  astonishing  excavations^  and  1 
irsted  for  the  wonders  they  exhibit.  Some  of  them,  ii 
■  to  extensive,  that  a  house  of  many  stories  high  mij 
thin  them.  A  chapel,  which  is  still  shown  to  strangers, 
t  of  the  blocks  of  green  salt.  Every  part  of  it,  its  alti 
Un,  arches,  statues,  and  other  ornaments,  are  constrv 
D€  '»*»*»'^al.  In  this  chapel,  mass  was  formerly  celebi 
te  times  a  week  ;  and,  probably,  from  this  circumstance, 
d  that  the  workmen  employed  in  the  mines,  to  the  am< 
i  constantly  below  ground.  Indeed,  it  is  confidently  a: 
oethat  are  bom  there  never  stir  out.  These  mines  are 
itain  more  salt  than  would  supply  the  wants  of  the  who 
oy  thousand  years,  and  as  it  is  of  so  easy  access  throug 
1  circumambient  strata,  we  cannot  fail  to  admire  the 
U  as  the  wisdom  of  the  Deity  in  the  arrangement. 
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•  ms  irtBV  6i  salivk  ^vasTAJieis 
^  oftatij  an^  various.  The  aBtfingent  ><fam,  ^irbi 
ides  other  sitiuitions  in  wbkii  it  is  fouifd,  is  ma 
tired  in  great  abandamse  fron  a  kind  of  slaty  ate 
vhtLi  is  called  the  roek  of  ahmi  HaU^  near  Whit 
iTorkshire^  is  veil  known  as  an  article  of  the  greai 
ortance  in  the  artf  ^ 

Voiron  was  in  much  request  by  the  andeot  Eg; 
m,  for  macerating  iheir  dead  bodies  previous  to  i 
mng;f_JV5/rf,  or  tdUpette,  as  Br  Willich  i 
'es,  is  of  great  utility  in  the  arts  and  in  medicine 
■■  ■  .  .     " 

To  dyers  It  is  useful,  not  only  for  its  cleansing  and  fitting  the 
r  substances  to  receire  the  colours  by  opening  their  pores,  .&c^ 
ts  peculiar  property  of  fixing  the  colours  in  such  a  manner  as  1 
o(  afterwards  be  easily  dbliterated.  It  is  also  useful  in  ihe  art 
>Dg»  paper.making,  and  engraving. 

r  medicme  it  is  applied  to  many  important  purposes,  and  as  it 
dency  to  retard  ignition,  as  well  as  the  putrefaction  of  animal  ( 
M»  nmy  it  not  be  extremely  proper  to  pass  the  muslin  dresse 
*  through  a  solution  of  this  colourless  article,  for  the  purpos 
ering  Uiem  leas  combustible ;  and  may  it  not  be  used  to  adt 
in  the  preserving  of  natural  productions  imported  from  for< 
tries?  A  very  important  purpose  to  which  alum  may  be  appl 
K>iaid  to  be,  in  the  purifying  and  sweetening  of  water  that  has 
» ft^tid,  and  otherwise  unfit  for  use  :  from  5  to  10  grains  of  bur 
^1  and  double  or  treble  that  quantity  of  pounded  charcoal  bi 
^  of  correcting  the  fetor  of  a  gallon  of  water. 
It  is  ttill  employed  in  its  artificial  state  as  a  most  indispensi 
^«Qt  in  aevcral  of  the  most  useful  compotitions  and  combinati 
^  niodem  arts  of  life.  On  the  continent,  it  is  administered  i 
'^oe ;  and  the  aocients,  it  is  said,  sometimes  employed  a  mixtun 
^  for  toaking  their  seed  com,  under  an  impression  that  it  wc 
^  it  more  fertile. 

O«teco««t<<ilt. satiate  |»roperti^  $  Js  much  vaed  for 
s     * 
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The  use  of  CUmtber  #iift,  (so  named  from  Olaalxr, 
the  GermAli  chemist,  whooriginaily  dMOOvcred  it)  aia 
.  medicine,  as  also  its  Oiore  successful  competitor  at  the 
present  moment  Epsom  sali^  is  well  known,— and  the 
Magnesia  of  the  ahopi^,  which  is  prepared  by  a  soki- 
lion  of  the  latter  article  and  of  potash,  need  only  be 
mentioned  to  have  its  useful  properties  brought  to  re* 
membranoe.* 

But  what  are  the  uses  of  all  these,  «id  of  the  mecai- 
lie  salts,  the  utility  of  which  are  so  apparent  in  com- 
parison with  the  blessings  we  enjoy,  *and  the  inestim- 
able advantages  we  obtain,  by  the  possession  of  vbat 
is  called,  in  consequence  of  its  abundance,  or  the  esse 


meitic  purpoMS,  such  as  the  curing  of  butter  and  butcher  neat  I(  i» 
an  important  ingredient  in  the  composition  of  that  tremendously  ei- 
plosiTe  substance,  gunpowder.  From  this  substance,  aqwforiUt  ^ 
Urong  spirit^  capable  of  dissoWiog  erery  kind  of  the  hitherto  difoovend 

•  tnetals,  except  platina  and  gold,  and  so  much  used  by  djen,  sod  ia 
•ther  processes  of  manufacture,  is  obtained. 

*  The  invalid,  the  chemist,  and  those  concerned  in  the  mannfsctQrc 
of  enamel  and  porcelain,  know  well  its  ralue;  and  to  this  maybe  sdd^i. 
that  if  putrid  water  be  agitated  with  a  small  quantity  of  augncsi'i  ' 
wiU  lose  a  considerable  portion  of  its  bad  taste  and  smelL  Borv^i^ 
been  already  noticed  as  an  useful  ingredient  in  the  fusion  of  mM'^ 
It  is  also  used  in  medicine, — as  an  ingredient  in  the  finest  kim)  >^ 
glass,  and  by  jewellers  and  goldsmiths  for  the  purposeof  soldering  ^'•^•'' 
atnmotmc,  dissolved  in  nitric  acid,  forms  the  fluid  called  aqya-re^*^' 
which  is  employed  in  the  solution  of  gold  ;  a  considerable  pottioa  oi 
sal-ammoniac  is  consumed  by  dyers.   It  is  employed  with  advantsgv  m 

.  the  assay  of  metals,  and  having  the  property  of  rendering  lead  brittif. 
is  sometimes  used  in  the  manufacture  of  shot.  By  coppersmiths  ar.i 
tiiiners,  it  is  employed  for  cleaning  the  surface  of  the  vessels  thev  tf« 
aliout  to  cover  with  tin,  ahd,  besides  being  applicabte  to  naoy  otht 
Rueful  purposes,  is  oceaslonany  used  ia  mtdtcine. 
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I  which  il  may*  b6  obtauied  from  so  manji 
rces— cofiMncm  Salt.* 


V^w  produetSonfl,  natural  or  artifiejal,  is  in  more  gen 
tbia.  It  bee  been  uied  from  the  earliest  ages,  and  is  i 
nhaliitanta  of  nearly  all.countriesy  as  a  seasoner  to  ca 
ity  of  their  food«  It  serves  as  a  manure  to  make  our  fie 
«  recommended  as  of  peculiar  service  in  preserving  t 
attle ;  and  Mr  Varlo,  in  his  New  System  of  Husbar 
ipoonfal  of  common  salt  to  be  given  to  each  animi 
ig  leason**  is  apprehencled,  and  to  cqntinue  to  put  s( 
uable  article,  on  flat  stones,  in  different  parts  of  the 
as  they  are  accustomed  to  it,  as  a  remedy  fbr  tlie  pre 
of  that  fatal  distemper — the  rot  in  sheep, 
or  is  its  nwdBcinal  propertiet  conAned  ta  the  bni 
n  tiiken  in  small  qoantitie^y  common  salt  is  said  toproi 
i  and  di{|estion  ;  but  the  principal  shape  in  which  jthis 
oathat  account  alone,  highly  invaluable  article,  admiu 
to  man,  is,  as  a  preserver  of  organized  substances  (1 
by  which  meana  we  are  enabled  to  lay  np  in  store  i 
e  porpoeet  of  oommerct,  those  immense  quantities  of 
iT,  or  cheese,  that  we  cannot,  or  have  not  immediate 
tune.  Without  this  excellent  preservative,  what  woul 
superabundant  and  extra  quantity  of  beef  and  porl 
bitants  of  a  neighbouring  island  find  it  convenient 
It  would  become  of  those  prodigious  quantities  of 

Dr  Willichy  in  his  Domestic  Encyclopedia,  mentioi 
Uent  manure,  being  **  equally  destructive  to  weeds  a 
Duld,  however,  appear,  that  it  is  necessary  to  attend  to  tt 
i  u«ed,  which  the  Doctor  mentions  to  be  16  bushels  ] 
ing,  that  **  if  that  quantity  be  exceeded,  or  doubled, 
t  effects  diametrically  opposite  to  those  intended,  anc 
k  vegetation  ;"  and,  in  the  New  Monthly  Magazine  f 
it  we  are  informed,  that,  **  At  Lanhingey,  in  the  pari 
i>,  Cornwall,  the  estate  of  the  liev.  Mr  Trefusis,  5C 
acre,  used  in  a  field  prepared  for  barley,  produced  thl 
^ordinary  quantity  of  25  Cornish  bushels  per  acre,  v 
iperior  a  quality,  that  it  is  fit  for  the  bonnet  mauuAi 
rend  gentleman  has  also. one lof  the  4ine»t  fields  of  tu 
i^t  produced  by  useing  the  same  quantity  of  salt.*' 

5e 
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T  Iff  oooD^  sttd  JliiOft^  but  it  18  only  I 
g  the  tttoatioD  in  which  we  now  aUmd,  wii 
ch.we  would  haseheenjdao^bjriJhe  wan 
rej  who ,  so  nbundaoUy  enjoy  thi»  great  bl 
)  duly  sensible  of  its  value.  How  tbankfi 
we  to  be,  that  while  others  of  the  substai 
ust  been  considerii^,  can  only  he 'obtained 
nU)  or  by  one  process,  common  saliy  that 
ady  in  many  cases,  indispensable  necessary 
e  obtained  in  so  many  forms,  and  by  pi 
pie  and  easy ; — In  a  state  (^  efflorescence^ 
Eicts  of  vast  magnitude,  from  which  it  < 
T^jwith  no  great  diflfeulty  ;— ^/na  jM^c 
n  the  waters  of  the  ocean,  of  seas,  of  sprin 
&s,  from  which  it  can  be  extracted  by  the 
;s  of  evaporation ; — and  in  the  state  of  re 
ich  it  is  dug  out  from  the  bowels  of  the  < 
le  abuodaace,  andin  masses  of  enoiinoiis 


that  are  manufactured  in.  the  dairy  countrieR|  beyond 
How  could  the  produce  of  the  cod-fishing,  on  the 
mdland,  be  profitably  disposed  of;  or  how  could  we  < 
f  the  migratory  visits  of  those  shoals  of  herrings^  oi 
pilchards,  which  visit  and  enrich  our  shores^ 
[t  is  afiirmed,"  says  the  New  Monthly  Magaaine  i 
'  in  an  American  publication,  respecting  the  prorince 
at  there  is  a  m6untain  in  that  country,  about  lOOG 
aouri,  said  to  be  180  milea  in  length,  fmd  45  in  wi 
Qtirely  of  solid  rock-salt,  several  bushes  of  which  1 
;  to  St  Louis/*  Should  this  information  be  correct,  i 
ant  of  this  valuable  mineral  in  the  western  world 
lurpose  to  which  it  can  be  applied. 
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CHAPTEa  XIV. 

THE  ORDER  OF  COMBUSTIBLES. 


iliUte,  or  Bhtk  Lead-- AlnlwrT-^Xet^  Eltstic  Bittemei 
ihar—Napbtba —  Petroleum — Mineral  Tar— Asplialt. — Co 
valuable  mineral  most  extensively  diffused — View  of  a  o 
(liners  interrupted  iu  their  progress — Other  difficulties  i 
ers  to  which  this  useful  class  of  men  are  exposed — -Sai 
eaciibed^-Ustial  accompaDimenta  of  Coal.— «The  Diarao 
Mikt  in  the  osier  of  co«ibu«tibLea— Uses  of  combMstibles^ 


"  Hence  sable  coal,  kit  massy  couch  extendsr 
And  stars  of  gold  the  sparkling  pt/rite  blends  ; 
Hence  dvU-eyed  naphtha  potu-s  his  pitchy  nreaiMp 
j(nd  jet,  uncotour*d,  drinks  the  solar  beans  s 
Bright  amber  shines  on  his  electric  throne^ 
jtnd.add$  etherial  hutret  to  Ms  j»unu" — ^oaawut* 

:iTHEu  need  we  dip  deep  into  these  subterrac 
>ns,  nor  go  far  beneath  the  surface^  or  outwai 
the  earthy  in  search  of  the  next,  or  th£'or 
MBUSTIBLES.  Foty  aXthough  Graphite y  plitml 
ck  kady  as  it  is  severally  called,  which  bel 
8  class,  is  to  be  looked  for  in  veins  in  the  i 
imberland  and  Ayrshire, — and  Ambers  the  JE 
the  ancients,  whose  origin  has  so  much  puz 
agination  of  the  ingenious  in  all  ages,  from 
d  insects,  and  other  curious  extraneous  obje 
I  found  imbedded.in  its  composition,  must  be 
r  (so  far  a»  is  yet  ki^^wo)  only  in  the  mines  < 
t ;— and  Jet,  which  in  that  country  is  calii 
s3 
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nifr,  from  its  being  poMMMd.of  similar  decti 
srties  and  is  often  found  accompanying  amber,  i 
[tracted  from  the  boweUof  the  earthy  its  natur 
on  being  found  to  be  in  detached  masses,  icx 
Jier  strata ;  and  Elastic  BUumen^  or  Mineral 
umcj  that  new  discovery  of  the  modems,  has, 
ily  been  fi^and  in  cavities  of  the  lead  mine  of  < 
Derbyshire ;  yet  stdphuvj  the  first  of  this  importai 
obtained  in  such  abundance  from  among  the  1 
le  Solfatara  in  Italy,  that  nearly  all  that  is 
cance  and  Spain  comes  from  that  volcanic  regie 
\e  sulphur  that  is  met  witli  under  the  most  b 
ystalline  forms  amid  the  sulphur  hills  in  Ice 
lid  to  form  the  very  crust  of  those  bedsof  claj 
[>u  see  bubbling  up  beneath  the  feet  of  the  inh 
r  that  wonderful  island. 
Copious  spt-ings  of  Naphtha,  or  Rock  Oil^  th 
is  substance  which  once  fed  the  celebrated^ 
)ring  of  Broseley,  in  Shropshire,  are  still  to  b 
1  the  shores  of  the  Caspian  sea, — and  at  Pi 
i  Shropshire,  extensive  beds  of  sandstone,  ai 
irated  with  this  mineral  fliiid,  that  it  i^  obtain 
le  stone  by  distillation. 

Petroleum^  or  Mineral  Oil,  which  forms  the 
18  wells  of  the  establishment  in  the  neighbour 
angoon,  in  Pegu,  and  which  is  also  to  bee 
;  Colebrookdale  in  Shropshire,  exudes  from  th 
•  from  clefts  and  crevices  of  the  rocks  in  varioi 
'  the  world. 

This  substance,  by  exposure  to  the  air,  ace 
iicker  consistency,  and  is  then  called  Minera 
id  in  a  mbre  indurated  and  hardened  state,  Asp 
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stance  tbat:i«  found  o 
lions,  and  floats  in  sol 
Dtitieson  the  Asphalt 
the  Dead'  Sea,  and  is 
of  the  aneient  Bflbyk 
Sven  some  ef  the  speei 
%  usefob  nNaertil  £b 
sd  among  the  nurabet 
is;  and  Mr  Wiliiami 
t  subject,  mentions  th( 
as  an  example -61*  the 
lYial  land)  the  deseen 
r  easy,  that  horses 
luce ;'— 4ind  although 
'ect  kinds,  have  been 
n  the  whole,  may  be 
ion. 

?here  are  certainly  fei 
1  coo^  in  a  domestic  ] 
» live  in  a  precarious 
r  be  said,  in  such  a 
necessaries  of  life. — T 
to  be  inspired  with 
^tude  to  that  Being, 
nan  researich  has  yet  i 
i  mineral,  to  the  inha' 
ica,  has  laid  it  up  in 
Jnsive  depositories,  i 
so  much  wanted.^ 


Wbat  prodigious  quantitic 
mimiroos  mdwen  in  the  e 
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But  not  only  in  the  British  iskuM^s,  and  in  France 
where  an  abundance  of  this  valuable  min^al  has  beea 
reeeatly  discovered,  but  in  Seieaia,  lieena,  aad  Bohe- 
sami  there  are  many  vakiable  cxial  mines ;  and  these  is  no 
saying  what  the  labours  of  geologists  may  soon  biing  t9 
lig^t  in  other  countries  of  Europe,  as  well  as  in  some 
parts  <^  South  America,  where  the  deficienqr  in  this  mi* 
Jieral^  is  not  perhaps  so  much  to  be  imputed  to  a  scarcity 
of  the  article  itself,  as  to  a  want  of  inducemeDt  to  pro- 
secute the  task  of  digging  for  such  a  humble  niinersi^ 
while  there  .are  so  many  precious  treasures  to  eii^gross 
the  attention,  and  so  nuiny  extensive  forests  to  ren^ 
der  fuel  cheap.* 

and  Cumberland — Staffoidshire,  DerbydiiTe,  and  Gioeeatenhire  in 
England  ?~-and9  from  the  continuation  of  the  Utter,  into  South  Wales .' 
—And,  although  the  extent  of  the  coal  districts  in  Scotland,  are  saiJ 
to  be  more  limited,  what  a  prodigious  quantity  of  this  useful  article 
mast  be  included  in  what  may  be  called  the  principal  coal  district  of 
Scotland,  tbatextensire  tract  of  country,  which  may  be  comprehended 
by  looking  at  a  map^  and  supposing  a  line  drawn  from  the  moath  ot' 
the  Tay  on  the  east  coast,  by  Stirling,  to  the  north  end  of  the  IsJaod 
of  Arran  on  the  west,  as  forming  the  northern  boundary; — and  anotlier, 
drawn  from  St  Abb*s  Head  on  the  east,  across  the  country  by  Craw> 
ford,  or  to  the  north  of  Sanquhar,  to  "Girvan  in  Ayrshire,  on  the  we>t. 
.  at  forming  the  southern  boundary. 

No  wonder,  then,  that  Mr  Mawe  considers  this  very  abnndaat 
and  useful  mineral  as  the  foundation  of  our  national  strength,  4> 
well  as  our  riches  ;  and  worth  to  £ngland  more  than  all  the  goU 
mines  in  Peru,  which  it  has  rendered  <*  subservient  to  our  manufac- 
tories.*' 

•  In  North  America,  we  are  told,  that,  besides  other  places  in 
which  thia  valuable  mineral  is  .found  in  abundance,  there  is,  1 S  nsilet 
ftom  Bichmond,  a  large  Seld  SO  miles  long  by  10  broad ;  a«d  ik  stili 
more  abundant  supply  on  the  west  side  of  the  Allf^^e^  *<  when  a 
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mottiobierve)  presents  &TerydiffRhentaq 

spliadidttobterraBeanJexixrimUoiifr  li^ 

r  oar  obsenratkiOy  and  wfaiflb,^  akhougfai  o 

thMT  the  WDpk  WMJongs  of;  tbe  salt  Ini 
iire  in  Eogiaiid^  and  at  WkfioriuKlD  Boin 
d  «tkJv.-«a^nes  of  mbteraneHii  fftBadmm  aD< 
P)  when  Hgfated  iqp  by  the  oasdie^  fixed  \ 
ofthefoek.* 


libldbo,  cine  of  Ifae  largest' fa  ^Stiet  world;  extends,  Wi 
pdoo,  flvNBi  tbe  Tftrtflrn  a>ofr  of^  tber  iB^nUins  acraik  I 
.'*  It  b  also  to  be  foubd  in  the  island  of  Ca^  Brel 
Q  recentljr  discoTered  in  such  abundance  on  the  banks 
lA  HuBter*s  River,  in  New  Hbll^d,  thM  its  nJEune 
lence,  been  changed,  and  is  now  called  Co<d  River f^  d 
»t  be  of  the  utmost  conseqttence  to  the  infiuit  colony 
i^ales,  especially  as  it  is  said,  that  plenty  of  irbn  ore,  a 
ODS  of  copper,  are  also  found  in  the  coal  district,  i 
Dce,  is  also  met  with,  particularly  near  Macquarrie  Ha 
(emen*s  Land;  and,  in  a  letter,  dated  14tb  KoTemb< 
ibrated  Italian  nati^alist  Brocchi,  who  was  at  the  time 
bs  Pasha  of  Egypt,  in  directing  Tarious  scientific  resei 
rant,  mentions,  that,  upon  his  return  to  Cairo,  he  uoex 
kimself  '*  under  the  necessity  of  proceeding  to  Mount  I 
t  m  opening  a  coal-^mme,  which  had  been  discovered  tli 

le  internal  appearance  of  a  coal.pit,  is  very  di£Rerent 
o  danling  canopy,  hanging  resplendent  over  our  hea<] 
r,..Jio  sparkling  .gems,  of  almost  adamantine  lustre, 
i  walls  and  partitions,-- no  light,  emanating  from  the  pi 
es  our  path  aa  we  advance  along  these  dark  and  dn 
vbeie  the  surrounding  shades  are  rendered  mora  visib 
{ht  emitted  flnm  the  smothered  flame  of  IA0  lowtf*  i 
t  sheds  iu  feeble  rays  over  the  spot  where  lies  recUn( 
led,  tbe  sabU  workman,  proseeuting  his  labours  in  silc 
shrouded  vi  darknesiir-^r  where  our  eyes  ai;e  l>ewil( 
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But  the  gloominess  of  the  pkee  wbere  his  opera* 
tioQS  are  carribd  on,  and  tbe  occasiqaal  interruptioa  of 
bis  kibours  by  dykes,  are  not  the  (»ly  IrovAfeytbeoDMer 
has  to  oomplain  of,  for  be  is  sooaetimes  impeded  in  bis 
progress  by  xoaier,  and,  at  others,  i»  afraid  to  pvoqeed  by 
the  tenors  of  thejlrc'damp^ 

'  The  power  ctf  the  stemm-^nginej  has,  howefer, 
been  long  employed  ntkb  e^ct  ta  remedy  the  inraii* 
veniences  of  the  former ;  and  the  safefyJaimp  of  Sir 
Humphry  Davy,  has  now  superseded  the  use  of  »  oum- 
bj^r  of  contrivances  in  order  to  prevent  the  danger  of 
tbe  latter.  -  With  this  more  wonderful  than  Aliacbn^s 


l^limmeriog  light*  appearifig  at  di0«r«iit  interraU  So  the  ditmrr,— 
or  ovr  ears  are  coofufed  b/  tbat  uaceaang  muraiiir  which  proceeds 
from  yonder  group  of  dusky-looking  speetrei»  who  we  behold  ia  ear- 
neat  conversation,  in  consequence  of  an  intsf ruption  thej  have  mH 
with  in  tl>eir  work.  Tbe  ioterruption,  you  will  obsenre,  pioceeda 
from  one  of  those  slipa  or  dislocatioos  in  the  strata^  from,  which  no 
coal  work  of  any  considerable  extent  is  wholly  exempt  The  first  in« 
terruption  is  occasioned  by  the  intervention  of  a  whin-dyke,  rising  al- 
most in  a  vertical  direction  through  the  horizontal  strata,  which  these 
men  were  busy  in  working  before  such  an  obsucle  interrupted  their 
progress.  This  is,  what  I  told  you,  was  distinguished,  in  the  language 
of  the  miners,  by  the  appellation  of  a  trouble  or  fault ;  and  tbe  poor  fel- 
lows will  certainly  have  trouble  enough  to  get  through  the  whin  d;ke, 
as  they  call  it,  without  more  on  the  other  side;  but  this,  in  the  pre- 
sent instance,  appears  not  to  be  the  only  inconvenience  an«l  ground  of 
alarm,  for  there  is  also  indications  of  a  slip,  and  the  bnrtben  of  their 
conversation  seems  to  be,  as  to  where  they  may  find  the  strata  agata, 
upon  which  they  have  been  working,  on  the  other  side  of  thia  nnwvl- 
coRie  intruder.  They  now  seem  satisfied^  however,  that  they  havi 
discovered  the  direction  in  which  they  may  look  Ibr  tbe  coal  Urata  be> 
yond  the  intemiptiou ;  and,  wishing  them  success,  vrethall  leave  then 
to  realise  their  hopes,  after  having  by  patient  industry  ova 
first  ebsucle  by  working  their  way  through  the  dyke»^ 
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derful  Itaapi  the  miner  can  now  prosecute  li 
I  safety^  and  eater  the  fire  dampy  or  pestileni 
[eth  in  darkness,  undismayed  as  the  lalx>un 
ies  on  his  operations  amid  the  glare  of  the 
sun.^ 

'here  id  one  very  remarkable  fket  in  the  his( 
riptionof  coal  districts;  viz.  that  numerou 
nuns  of  coal  occur  in  the  same  fields  atthc 


fn  this  uteful  discoverers  Sir  Humphry  Dary  has,  indeed, 
me&ctor  of  his  species,  and  has  rendered  his  name  truly 
Id  the  words  of  Mr  Brande,  this  discovery  *<  ranks  an 
taluabic  presents  which  philosophy  has  conferred  upon  t 
>  already  been  adrantageously  employed  in  romes  scarce! 
liUei  and  ita  uae  ia  daily  extending.**— He  dctcribea  it 

VRX  MINBX*S  SAFSTT  LAMF 

Diists  of  a  common  oiUlamp,  the  flame  of  which  is  evei 
unded  by  wire-gauxe,  the  apertures  in  which  should  neve 
wentieth  of  an  inch  square;  the  wire  of  which  it  ircoi 
to  from  one-fbrtieth  to  one-sixtieth  of  an  inch  in  diami 
«  or  brass,  but  tlte  former  is  preferable. 
Sir  H.  Davy  has  lately  constructed  some  lamps  of  iwi 
S  containing  16  wires  in  the  warp,  and  30  in  the  wef 
rial  is  nearly  as  permeable  to  the  light  and  air  as  the 
i»  and  is  much  stronger,  so  that  it  will  resist  blows  and  pre 
fbe  prindjtU  qffafeiyt  consists  in  the  cooling  power  of  thi 
d  to  flame*  If  a  piece  of  wire-gauxe,  sufficiently  fine^ 
ontally  in  the  centre  of  an  inflamed  jet  of  carburetted  1 
t  will  cut  off  the  upper  half  of  the  flame,  while  the  k 
Dues  to  bum;  the  gas  passes  through  the  wire,  and  tl 
niay  still  be  in^amed  again  in  the  usual  way,  after  hav 
r  cooled  by  the  intercepting  wire  as  to  be  extinguished, 
irire  cage  of  the  lamp,  the  gas  flume  continues  to  bur 
ot  moke  ita  escape  through  the  wire  in  an  inflamed  state, 
in  etplosion  of  the  external  atmosphere.** 
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Tsrely  liappens  that  more  tlitn  two  or  three  are  of  fiol. 
txent  thickness  to  bear  the  expense  of  working  * 
'  This  fact,  of  so  many  cotd  semns  or  scrata  being  ib 
-ihe  sane  field,  with  the  greaf^thicknessof  some  of  them, 
the  main  coal  in  Staffbrdshire  being  no  less  than  M 
feet  thick,  that  in  the  Ashbjr  4e  la  Zoadi  16  ftet,  and 
«)«ny  seams  in  other  fields  in  England  and  Wales,  \m^ 
:tTotn  6  to  9  feet  in  thickaeas,  with  the  exteMhretiseli 
that  these  coal  districts  are  found  to  cover,  mutftgiTeos 
pretty  correct  ideas  of  the  abundant  diffii«on  of  this  voIk- 
'tMe  mineral,  rendered  more  so  by  its  usual  aecomp^ 
ments  limC'iione  and  iron-gtone  ;  the  former  of  whkli 
woold  be  of  comparatively  less  value  without  the  aid 
4of  coal--«iid  the  latter,  as  the  abundance  of  our  iil^ 
•naoea  .and  bloomeries,  which  are  scattered  over  our  at 
tensive  coal  districts,  evidently  testify,  woulcf  bewf 
dtsadvantageously' situated  indeed,  &t  a  distance  fion 
these  black  depositories,  f 

.npimwpiii  ■■    ,  ■  ■.  ■    -I. .1.1.     Ill .1      I  ■— 

*  *  In  the  Newcntle  coal  pit  ttrcta,  yoo  must  haf«  dMervtd,  fbi 
Uiereare  a  number  of  beds  of  coal  ifing  one  over  the  other,  at  diffen« 
dtitanees^  but  many  of  them  are  rery  inconsiderBble  In  point  of  tiiid* 
'Mas.  -The  two  most  important,  are  those  ^distinguished  by  tbs  mdb 
lof  the  kigh  and  low  maln^-the  thickness  of  the  ibrmer  beingS  ftet,  id 
of  tile  latter  6  feet  6  inches.  The  lowest  of  the  two,  yon  saw,  was  11^ 
yards  betow  the  other,  eight  beds  intervening  between  them ;  whiletbe 
lipper  lies  from  76  fathoms  bdow  the  earth*s  surface,  Imrwg  in  itettia 
a  number  of  beds  also  lying  over  it  at  different  dis(anee» ;  the  Wgbot  i 
Atii  seam  of  about  eight  inches,  being  at  the  depth  of  nm^«twotfd 
0Be4ialf  fathoms  below  the  aurfece. 

f .  Behold  then,'  the  wisdom  and  beneficence  of  the  Deity,  in  tb» 
fining  as  it  were,  and  connecting  so  many  different  formations ;  reodff* 
•d  so  essentially  raluable  by  such  an  union,  and  so  indmatel/  cos- 
iMctj^  a«e  &ey,  thai  the  ilme-stone  formations  of  the  coal  baans*  m 
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ittb^  I^e^eD^np|t^iai)Eia«^^TAL^  fs  i 
eSj  ifvn^tone,^^thi8  uniting  link  betwixt  i\ 
?XoSmK^h  ».  ve^7,jdiffer^i^t  in  mai^y  of  th< 
»Sy,r«mind8  ip^^  that  I  ^m  dwellipg  top  Ipnj 
qapprtiwt  diyispn,  ii^d  th&t  I  have  still  thaj 
w^cb  ijt  \^l^ng8  me  in  immediate  poppet 
vif •,  the  Qi^p^R.  ojF  M  ETAM. 
fore  tgrQi|i|g,  .hp.wevj^r,,  p  jhat  grand  diy 
lineral  kingdom,  let  us  consider  a  little,  s 
important  uses,  to  which  the  order  of  ih£ 
ire,  or  may  be  applied,  so  as  to  contribute 
»rt8  of  our  species.— 

t  what  is  this  that  steps  so  unseasonably  a 
forward  in  the  order  of  combustibles,  asifaj 
seen  moving  in  their  train  or  associatedl  witt 
et  seems^ustly  placed  at  the  bottom  of  the 
nt  of  its  deficiency  in  that  property,  which  i 
;hers  valuable— its  difficulty  of  combustio 
eing  necessary,  to  make  it  change  its  form 
jwerful  operation  of  the  blow-pipe^  or  the  c 
I  heat  which  proceeds  from  the  focus  of  the 
iasgf — It  is  the  diamond! 
tiat  ?  the  diamond !  forjnerly  the,  king  of  | 
lethroned--and  become  the  very  Jowiest  in 


to  eocoBQpMfy  if  not  mix  yrhh  that  very  ceiit^nts  j  juid  t 
tre  the  bed*  of  coal  and  the  strata  that  eontain  the  otU 
^eral  asiociated,  that,  a.  celebrated  mineralogiat,  in  ape 
i  field  on  the  north  side  of  the  .Forth,  seems  to.  ijientify 
of  thf  two  beiug  together^  by  saying :  "  the  cooi  /ieiti 
the  iron-stone  field  ;*'  as  if  it  was  presumed  to  be  un< 
■•  who  were  acquainted  with  these  formations,  that  u 
h  th^  other  muU  nece^rily  be> 
'  "        T      ' 
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der  of   combustibles  !-—What  a   m^ty  change  is 
this!* 

But  the  diamond  in  its  original  nature  and  texture, 
is  the  diamond  still.  I  will  not,  therefore^  leave  it  here 
to  close  the  black  catalogue  of  sables,  but,  shdl  resume 
its  consideration  again  at  the  head  of  itss  former  asso- 
ciates,  or  rather  subjects ;  and  speak  of  it  once  morr, 
nvhen  I  arrive  at  the  order  of  gems.    We  return  now  to 

THE  USES  OF  COMBUSTIBLE  SUBSTANCES. 

The  Blackhead  pencils  of  Borrowdale,  in  Cumber- 
land, are  well  known  over  the  world.-|* 

Amber  was  in  high  estimation  as  a  medicine  serenl 
centuries  before  the  Christian  era, — and  Plato  and  Aris- 
totle among  the  ancients,  have  commended  its  virtues*^ 


*  By  what  strange  revolution  in  tlie  sciences  has  this  taken  place  ? 
-«-Ho«r,  it  may  be  a&ked,  has  this  wonderful  and  truly  astonishm* 
change  been  effected  ?  Why,  by  either  of  the  procassea  above  laantioti. 
fict,  (the  discovery  of  modern  chemistry,)  can  this,  once  thought  inde- 
structible substance— this  hardest  of  all  known  bodies->4his  most  beau- 
tiful and  sparkling  among  precious  stones — ^be  apted  upon  by  Anioo, 
until  nothing  remain  of  all  its  former  proud  splendour  and  adaaandne 
textufe,  but  a  piece  of  bumble  car6offi->a  bit  oiekarootUf 
*  f  On  the  Continent,  they  are  said  to  be  of  more  estimatioa  tfaan  ai^ 
others.  What  would  the  artist  do.  if  deprived  of  the  afd  which  tbn 
mineral  imparts,  independent  of  the  other  purposes  to  which  it  is  ap- 
plied, in  the  shape  of  powder — ^in  the  polishing,  and  defiKidiBg  Irora 
tiist,  cast-iron  grates — in  the  prevention  of  fHction,  by  being  applied 
to  wooden  screws  and  to  ailes  of  carriages,  in  which  capacity  it » 
said  to  be  more  useftil  than  either  grease  or  soap — ^in  fbrming  part  of 
the  composition  of  raior^trops,  and  as  a  most  excellent  artlcio  Ibr  mak- 
ing crucibles. 

\  Among  the  Romans,  amber  vraa  valued  as  a  gem,  and  highly  prtJt<i 
by  4ie  ftshionabla  ladies  in  the  ralgn  of  Nens  who  decoratad  tfacn- 
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Jeit  which  is  frequently  cast  ashore  oa  the  eastern 
)8st  of  England,  is  formed  into  various  trinkets ;  and 
I  the  arxiele  admits  of  a  very  high  polish,  it  is  found 
ell  adapted  for,  and  is  chiefly  converted  .into  small 
Dxes,  buttons,  bracelets,  and  other  toys.* 
The  diflerent  members  of  the  bitumen  family  forma 
Dry  useful  class.f 

dres  with  trinkets  made  of  this  substance ;  a  custom  still  prevalent  in 
ktbolic  countries,  in  the  form  of  amulets,  crosses,  &c.  At  present* 
is  chiefly  used  as'  the  basis  of  several  kinds  of  Tarnish,,  and  for  the 
Niting  of  toys.  Oil  of  amber,  combined  with  liquid.ammonia»  eon- 
Utttes  that  white  soapy  liquid,  sold  by  perfumers,  called  eau^e-iuce, 
*  In  conjunction  with  oils.  Jet  forms  an  ingredient  in  varpisbes ;. 
id,  when  mixed  with  puWerized  lime,  is  said  to  produce  an  excellent 
nnent  It  is  stated,  that,  in  one  district  of.  France,  there  are  more 
um  1000  persons  constantly  employed  in  the  fabrication  of  jet  ink«i 
Maries,  buttons,  snuflT-boxes,  necklaces,  bracelets,  ear  rings,  and  dif- 
inot  kinds  of  trinkets.  Nearly  fifty  tons  weight  of  it  are  said  to  be 
qnaaily  used  for  this  purpose  j  and  articles  to  the  value  of  18,000 
vre«  sold  in  Spain  alone. 

t  Naphtha  t  or  Roek'oUf  h  applied  as  a  meditine,  under  the  name  of 
ytmCt  British  0U»  It  is  much  used  by  the  Persians  and  Russians 
itemally  as  a  cordial.  On  the  shores  of  the  Caspian  Sea,  it  is  burn-. 
i  in  Umps  instead  of  oil.  In  some  places  of  Italy  it  is  used  lor 
ighting  the  churches  and  streets ;  and,  in  conjunction  with  certain  ve- 
^ble  oils,  is  said  to  form  an  excellent  varnish.  Petroleumy  a  tub- 
lAoce  a  little  thicker  than  the  former,  is  also  used  in  the  East  as  a 
Hbttitute  for  oil  in  lamps,  and  in  the  making  of  torches.  Boi|ed  with 
*peci«s  of  resin,  it  is  employed  for  painting  timi)er  and  coating  th» 
*^^ioroA  of  boats  and  other  vessels.  In  eastern  countries  it  is.  used  for 
*^«puyp09es  of  medicine.  The  ancient  Egyptians  used  it  in  the 
ofaahuag  of  their  desd ;  and*  in  some  countries,  lumps  of  earth, 
Qikcd  in  this  substance,  are  used  as  fueL  JEUutic  JB^wiMn  has  a 
(vong  resemblance  to  India  rubber,  and  wiU,  like  it,  erase  the  .marks 
"  >  black-lead  pencil.  It  appears  to  be  a  pecular  modification  of 
petroleum  in  iu  passage  to  Asphalt^  the  last  in  the  order  which  I  have 
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'  Sulphur  is  an  article  of  great  importaiiee  in  the  arts 
and  in  medicine  :* — But  wh^t  are  the  uses  of  this  very 
useful)  and  in  some  cases^  invaluable  mineral,  or  indeed 
oF  all  the*  others  of  the  order  of  inflammables  put  toge- 
ther, when  compared  wFth  those  of  CodL\ 


noticed,  and  with  the  uses  of  which  the  ancients  were  weU  acquaint* 
ed,  having  been  used,  as  was  before  obwryed,  by  the  ancient  Babylo- 
JiiiahB  in  the.  composition  of  mortar,  as  well  as  by  the  Jews  in  the  crec* 
tion  of  their  principal  buildings ;  nay,  it  is  presumed  to  be  the  same 
aubstance,  which,  under  the  name  of  pitch,  in  the  Old  Tcttameot.  was 
used  by  Noah  as  an  interior  and  exterior  coating  of  the  ark«— «nd  by 
the  mother  of  Moses  as  a  coating  for  the  little  vessel  in  which  he  was 
exposed  ainong  the  bulrushes  on  the  margin  of  the  Nile.  Aa  an  ar- 
ticle  of  modeim  use.  Asphalt,  dissolved  in  oil,  is  used  by  the  Anfaiaos 
to  preserve  their  horse  harness  from  the  efl4!cts  of  the  weather  and  tba 
depredations  of  insects.  It  ia  occasionally  used  in  mediciiie.  In 
France  it  is  manufactured  into  a  subatence  for  greasing  the  whe^  of 
earrliges  $  but  its  principal  use  in  modern  fimes,  iif  as  aningrefieot  in 
tfie  compositioR  of  certain  varniahw,  partievlariy  in  that  uaed  by  cep« 
perplate  engravers. 

•  The  aptitude  of  Aulpbur  to  eatch  fire;  makes  it  •  At  article  to  be 
employed  in  the  making  of  matches,  aa  well  a&  in  thb  mannfaetafe  of 
that  mofe  powerful  add  dangerous,  if  ncft  taken  care  c^^  inflanuBablc 
substanee,  gunpowder.  It  is  often  employed  for  taking  off  impresaona 
from  seakt  medals,  and  coins — is  much  used  in  the  arts  of  dyeing  and 
bleaftMng,  and  is  often  employed,  with  good  effect,  to  close  tlie  acemi 
df  Uaky  vessels ;  but,  usclul  as  sulphur  is  in  these  and  many  other  i«w 
spects,  its  most  Important  app1i<iatiOtt  Is  supposed  to  be  in  the  produc- 
tion of  that  extensively  useftil  liquid  called  Oil  6f  nfr»o/;-.the  proper* 
ties  t>r  wMch  have  rendered  it  extremely  valtiable  in  the  arts  end  the 
teboratory — being  much  in  reqnest  fer  various  purposes  in  dillcivnt 
manufactories,  and  having  been  long  employed  by  chemists  es  one  of 
their  most  useftil  agents. 

*  f  What  puts  the  arms  of  those  tremendous  machines  in  motion,  by 
which  the  wateN  are  drawn  up  i«i  such  prodigious  quantities  from  the 


y  Google 


BitN  xiT.        BOOK  OF  NATURE  LAID  OPEN.  HOB 

Who  can  reflect  on  these  things,  and  particularly 
pon  tlie  very  profuse  and  superabtmdant  manner  ]i> 


irk  abyss  below — by  which. the  activity  of  a  few  hands  are  maiie  ta 
)  the  work  of  thousanda^-^ind  ships  of  such  enormous  magnitude  are 
ropelled  on  their  several  voyages,  without  the  aid  of  sails  or  of  wind  ? 
-H  is  ami. 

To  what  do  we  owe  the  origin  of  those  numerous  iron-works,  for- 
*cei  and  bloomeries,  that  meet  the  eye  in  so  many  directions  when 
e  cross  an  extensive  manufacturing  country  during  the  day;  or 
bicli  we  observe,  illumining  the  heavens  by  thtir  short  intermittaat 
18  of  glare,  when  the  shades  of  night  have  descended  on  the  pros- 
ieiJ^tincooL 

What  has  given  rise  to  so  many  manufacturing  towns  and  villageSf 
ceruin  districts,  where  this  mineral  abounds  ?  What  is  so  much  va- 
fA,  because  it  has  been  found  so  essentially  necessary  in  carrying  on 
e  various  processei  in  some  manufactures  ? — It  is  coai. 
What  is  so  indispensahly  requisite  in  the  processes  of  distillation  and 
ewing,  of  glassmaking,  and  of  baking  ? — it  is  coai. 
What  is  it  that  administers  its  services  in  so  many  various  shapes 
id  ways  to  our  comfort  and  accommodation,  in  a  domestic  point  of 
ew,  and  within  doors  ? — ^it  is  coai*     And, 

To  what  do  we  owe  those  numerous  jets  of  brilliant  flame,  that  put 
flight  the  shades  of  night,  and  illumine  our  paths  when  we  have  oc- 
kioa  to  go  out  in  the  long  nights  of  winter — is  it  not  coal  ? — Tes :  it 
cm/  wbidi  puts  in  operation  the  powers  of  the  huge  steam-engine^ 
it  modern  invention  of  astonishing  celebrity :— It  is  coal  that  lights 
>  the  midnight  blaze  of  the  blast-furnace,  and  spreads  the  vivid  sheets 
artificial  lightning  over  the  benighted  spots  where  the  iron-works 
Carnm,  and  on  the  banks  of  the  Clyde,  are  situated  : — It  is  coal 
St  puts  so  many  wheels  in  motion — which  gives  a  spur  to  so  much  in* 
•try  and  enterprize>-«nd  that  carries  forward  so  many  varied  pro-* 
n«s  io  our  different  branches  of  manufacture : — It  is  coal  that  throwa 
*»1>7  evaporation, the  spirits  of  the  distiller— that  causes  to  yield,  by 
iling,  the  nutritious  liquor  of  the  brewer — that  sends.forth.  the  liqui^^ 
isi  from  the  furnace  of  the  glass-bouse,  f  nd  the  solid  and  substantial 
nquet  from  the  oven  of  the  baker.  In  shorty  it  is  this  plain,  unadonii. 
I  and  unatnuaing  lubatance — whose  humble  pretensions  go  bo  fap-> 
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which  this  most  useful  and  invaluable  mineral  is  dif- 
fused, and  deposited,  in  situations  where  its  presence  is 
so  much  wanted,  and  remain  unmoved  at  so  affect- 
ing an  instance  of  the  Fatherly  care  of  our  common 
parent.  Who  can  refrdn  with  such  a  view  befcwehim, 
from  exclaiming,  in  the  words  of  David ;  *<  O  that  men 
would  praise  the  Lord  for  his  goodness,  and  for  his 
iwonderful  works  to  the  children  of  men  !^* 


tber  than  to  be  lodged  in  an  outhouse,  or  more  exposed  situation,  as  if 
unworthy  to  be  receiTed  under  our  roofs — ^that  administers  its  services 
in  such  a  variety  of  shapes  in  the  kitchen>-that  contributes  so  essen- 
tially to  the  comforts  of  the  parlour-^that  gires  us  warm,  and  dry,  and 
comfortable  bed-rooms  in  the  cold,  and  damp,  and  gloomy  nights  of 
winter-'-and  now  serves,  by  the  gas  it  produces,  as  a  lamp  to  our  feet 
and  a  light  to  our  path,  when  we  have  occasion  to  go  out  under  doad 
of  night :  which,  to  sum  up  all  in  a  few  words,  assists  the  chemnt  and 
philosopher  in  the  prosecution  of  their  experiments;  renden  Ike  bu» 
ness  of  navigation  and  commerce,  if  not  more  expeditious,  at  least 
more  certain ;  the  work  of  the  artist  and  manufacturer  more  easy ;  and 
enables  man  to  extend  the  boondaries  of  time  and  space,  by  uding  him 
in  the  manufacture  of  a  material,  in  which  the  ooanest  of  ingredients 
are  converted  into  transparency  itself.  By  which  the  light  of  day  is  not 
only  admitted  into  our  dwellings,  while  the  cold  indeuency  of  tlw 
weather  is  excluded,  but  the  astronomer  Is  enabled  to  extend  his  t^ 
searches  to  worlds  before  invisible  to  mortal  eye— tfie  Batmalist  ta 
look  downwards  into  the  minutias  of  creation, — and  the  feeble  eyes  of 
old  age  are  ftimished  with  new  and  invigorating  powers. 

*  Even  the  diamond  in  iu  present  degraded  state,  when  viewed  as 
stript  of  its  former  honours,  and  become,  as  it  really  is^  one  of  the  low. 
est  in  the  order  of  combustibles,  may  be  contemplated  vrith  edvaB^ 
tage  by  the  Christian  moralist  It  tkU,  it  may  be  asked,  tkefirtemm 
genh  for  which  so  much  money  has  been  given— for  which  so  maay 
sacrifices  have  been  made ? — In  what  Ufjbi  is  it  now  to  be  considered* 
— ^what  has  it  now  become  ^  A  piece  of  Carbon ! — and  vrhat  wiU  this 
piece  of  carbon  itself  become^  when  it  shall  again  be  submitted  to  ft 
heat  far  more  intense  than  the  action  of  the  most  pcMrerfWt  tamsag 
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CHAPTER  XV. 

METALS. 


How  the  metals  are  distinguished  and  diversified — In  what  a  variety 
of  situations  they  are  fouAd — Peculiar  characteristics  of  this  order 
«f  Minerals — Different  forms  in  whidi  they  appear— Malleable  Me-^ 
tiU--Piatiii»*<-Gold^Me»cury,  or  Quicksihrcr.—A  monumeoi  to 
the  memocy  of  conjugal  affection  and  female  virtue. — Silver— Cop.. 


"  On  vermil  bedt^  in  IdHa*s  mig^ly  caves, 

The  living  silver  roUa  its  ponderous  waves  ; 

With  gay  r^tactUms  bright  platina  shinest 

And  studs  with  squander'd  stars  his  dusky  mines  ; 

Long  threads  of  netted  gold,  and  silvery  darts. 

Inlay  the  laxuii,  and  pierce  the  ^uarls. "-—oAawiK. 

'*  jtfid  copper  sparkles  neset  in  ruddy  streaks.** — garth. 

^t  come  now  to  consider  the  Oadee  of  Mktals  v 
wd  what  a  variety  of  these  present  themselves,— ^fwrf. 
Wi6fe  and  brUile— ductile  and/ragUe ;  and  by  what  dif- 
lerent  degrees  of  lustre  and  sonorosity,  as  well  as  spe- 
cific gravity  and  tenacity,  are  these  distinguished,  from 
^)e  Gold  of  Ophir,  and  other  metals  of  the  ancientSy 
to  the  modem  PkUina^  with  its  usual  accompaniments 
PdUac^um  and  Iridium — Osmium  and  Rhodium — and 

!*•«•  or  that  created  by  the  operation  of  the  blow-pipe— befiMPe  wfakh 
^  clcmeats  themselves  shall  be  burnt  up  with  a  fervent  heat,  and  the 
»<M  i^«sfir«ctible  of  eaith*t  periahing  toys  be  dissotvad  f 
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the  Still  more  modern  Cadmium^  discovered  so  late)  j  is 
the  year  1818 .♦ 

And  in  what  a  variety  of  utuations  are  tbcj  to  be 
found  ! — ^Some,  we  observe,  are  carefully  locked  up  in 
Teins,  or  hid  deep  in  the  heart  of  primitive  formations; 
*->Someare  widely  disposed  in  the  regions  of  seooodaiy 
strata,  and  scattered  about  in  beds  and  masses  in  these 
capacious  repositories  which  approximate  nearer  to  the 
surface  of  the  earth  ; — Some,  even  some  of  the  most  pre- 
cuHiS  JeindSf  are  found  at  the  surface,  mingling  witli  the 
innds  and  pebbles  of  the  rivulet,  and  by  a  very  simple 
process  may  be  washed  from  the  alluvion  soil.f 

•  Blumenbach  mentions  the  following,  as  metals  at  present  knowa: 

2S.  Tantalum. 
.  23.  Cerium. 

24.  Iridiua. 

25.  Palladium. 

26.  Cadmium. 

27.  Osmium. 

28.  Rhodium. 
But  besides  tliese,  there  are  a  few  others  mentioned  by  Mr  Mawe, 

which  are  not  here  enumerated,  as  also  the  newly  discovered  meulsb; 
Sir  Humphry  Davy. 

f  «  Wha^"  in  the  words  of  Mr  Mawe,  «  are  called  the  gold  luinw 
of  Brasil  and,  Africa,  are  on  tlie  surface.  The  simple  act  of  washing 
peculiar  places,  separates  the  gold  from  the  gravel,  and  by  this  mean^ 
great  quantities  are  found.  In  Brazil  alone,  above  twenty  tons  weight 
are  annually. procured,  which  forms  a  large  share  of  the  circuiatiag 
medium  of  Europe.  The  mining  district  is  called  Mmas  G€rais:  and 
the  reader  will  learn  with  surprise,  that  it  does  not  contain  one  de«p 
mine  or  one  subterranean  excavation.  What  is  there  termed  a  mine, 
'is  a  peculiar  place,  or  superficies  of  greater  or  less  extent,  wbcrt 
the  surface  is  raked  from  or  dug  to  the  solid  rock,  consisting  of 
founded  substances,  earthy  matters,  sometimes  precious  stones,  if 
topas,   aquamarmeay  &G,   besides  gold   and  diamonds,  of  whicb  it 
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1.  Platina. 

8.  Tin. 

15.  Arsenic. 

2.  Gold. 

9.  Zinc. 

16.  Molybdenum 

3.  Silver. 

10.  Bismuth. 

17.  Tungsten. 

4.  Quicksilver. 

11.  Antimony. 

18.  Uranium. 

5.  Copper. 

12.  C'balt. 

19.  Titanium. 

6.  Iron. 

13.  Nickel. 

20.  Tellurium. 

7.  Lend. 

14.  Manganese. 

21.  Chromium,  . 
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Thert^are  a  few  Gfasracteristics  which  psealiarly  bei 
long  to  this  (Nrderof  minefala.  The Jirst^  is  that  peeuliaf 
brigfatness  which  pervades  their  whole  substaoce,  aod 
whicA  beii^  thor  mott  apperent  diitinguishing  charaOi« 
teristic,  is  called  thor  metallie  lustre«-4he  second^  i« 
their  perfect  opacity,  notwithstanding  this  refulgent  los* 
tre — the  thirds  is  their  great  weight  when  compared  with . 
other  substanees,  the  lightest  of  them  being  more  than 
6y  while  the  heaviest  of  the  earths  is  only  about  5  timet 
heavier  than  water.  Metals  are  also  insoluble  in  wa« 
ter,  and  in  the  act  of  fusion  in  an  earthen  vessel,  prei 
sent  a  convex  or  rounded  surface.* 

Of  the  metals  known,  or,  at  least,  that  have  been  enu^ 


IS  the  great  receptacle.  Platina  u  foond  alto  In  gnini,  tlit  lame 
way  as  gold/* 

Hotr  theK  pncleut.  Iragnienta'cane  to  be  dnpowd  lo  sudi  tlAia* 
tions  is  anotber  questioa,  as  tfaete'camiet  be  supposed  to  be  tbeir  a** 
ttye  soils  ;  but  it  may  be  easily  acoounted  for  upon  the  same  principle, 
that  these  two  valuable  minerals  are  always  so  found,  in  their  native 
metallic  state,  because  of  their  extreme  durability, — by  which,  being  with 
difficulty  acted  upon  by  the  Cbemiesl  Agems  which  nature  employ* 
in  the  decomposition  of  rocks  and  other  depositories  of  these  precious 
materials,  they  are  left  exposed  in  their  native  state,  at  the  bottom  of 
streams,  ormixing  with  tbe debris,  after  the bidfcy  parts  of  the  ihaAca 
tiiat  contained  ihem  have  been  washed  sway  or  crumbled  faito  dust.    '? 

•  Ifou  will  observe,  that  although  some  of  them  are  foond  in  cer-* 
tain  quantities  in  a  pur€  or  native  state,  the  greater  part  are  mixed' 
or  combined  with  other  substances,  from  which  tbey  have  to  be* 
separated  by  heat  and  other  mesne,  and  in  that  eonditSon  are  call- 
ed Ores  ;  yet,  when  separated  from  the  other  substauoea  with  whichi 
they  had  been  combined  in  a  state  of  ore,  metals  are  brought  to  as- 
sume the  same  appearance,  and  are  |HMsessed  of  the  same  propertiest 
or  qualities,  as  if  they  had  been  at  first  obtained  from  the  earth,  ini 
a  native,  genuine,  and  pure  state. 
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merated,  twelve  only  are  possessed  of  that  prq>erty 
of  extension  by  beating  with  the  hamoKr^  in  conse- 
quence of  which,  they  are  distinguished  by  the  name 
of  tnaOeabk  metals ;  and  these  are,  plaAina,  gold,  silver, 
mercury,  lead,  copper,  tin,  iron,  zinc,  palladium,  nickel, 
and  cadmium-— tlie  others  are  denominated  briUtej  or 
Jragile  metals.* 

To  commence  our  observations  with  some  of  the  mal* 
leable  metals,  that,  which  seems  to  daim  our  more  im- 
mediate attention,  is  Pfa^no,.  which, although  ametalof 
modern  date,  and  not  quite  so  maUeaUe  and  ductile  as 
gold  and  silver,  deservedly  stands  at  the  top  of  tlie  list 
on  account  of  its  being  harder^  and  consequently  better 
adapted  to  some  important  purposes  tlian  either9.^»&i/i. 
na  being  the  heaviest  ai^d  mmt  di^lcuU  qfjimon  of  all 
known  metakf 

•  This  metal  was  unknown-  in  Europe  until  about  the 
year  1735,  when  it  was  first  brought  from  South  Ameri- 
ca, and  till  lately,  that  a  small  portion  of  it  was  detected 
in  a  grey  silver  ore  in  the  mines  in  Spain,  it  was  only  to 
be  found  in  that  quarter  .of  the  gbbe  in  alluvial  soil, 


.  •  It  may  saemradMr  odd,  to  rmk  mercury,  which  will  not  bev 
the.  least  proMure  without  aepaniting  into  parts,  if  It  haa  room  to 
4y  oiF,  among  the  malleable  metals.  By  the  effect,  however,  of  ar- 
tificial cold,  mercury  becomes  a  solid  metal,  and,  as  such,  may  be 
•xtended  and  beaten  out  with  a  hammer, 

f  This  extraordinary  metal  is  of  a  silvery  coloui^-^s  of  a  ^eciSc 
gravity  heavier  than  gold,  formerly  the  heaviest  of  aU  known  metab 

^  ductility,  or  capacity  of  being  dravm  out  into  wire,  it  ranks  neit 
to  silver  in  malleability  it  stands  next  to  tin — is  considerably  harder 
than  Iron*  and  not  liable  to  rust,  and  is  so  extremely  difficult  te 
melt  that  it  is  not  fusible  by  a  forge*  . 
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from  which  it  was  extracted  by  the  simple  process  for- 
merly mentioned.* 

Not  such,  however,  is  the  case  with  that  more  plen- 
tiful commodity  60/^,  which,  although  in  several  places 
it  is  to  be  met  with  in  small  quantities  oiily,  is  to  be 
found  ifk  one  shape  or  other,  in  almost  every  country  of 
the  world— and  being  frequently  met  with  in  the  veiiis 
of  primitifve  mountains,  and  disseminated  in  the  rock  it- 
self, as  well  as  in  alluvial  formations^  before  noticed, 
this  valuable  metal  inay  be  considered  as  occupying,  in 
some  degree,  a  place  in  all^r  most  of  the  different  stra* 
ta  that  lie  between  these  extreme  points.f 


*  In  a  periodical  publication  for  March  1821,  we  are,  however, 
informed,  that  **  a  Negro  slave,  in  the  gold  mines  of  Condoto,  in 
the  gofemment  of  Choco,  in  South  America,  found  a  mass  of  platiila 
of  extrsoidinary  magnitude,  and  which  is  now  deposited  in  the  Rojkl 
Museum  at  Madrid.  It  weighs  rather  more  than  one  and  one-thiNl 
of  a  pound,  and  is  the  largest  piece  of  this  metal  hitherto  met  withi" 
And,  among  the  recent  valuable  discoveries  made  in  the  Russian  dd- 
ntins,  mention  is  made  of  a  platina  mine,  containing  a  small  quan- 
tity of  gold,,  situated  in  the  district  of  Goroblahadat,  government  6f 
Perm,  two  versU  from  Kouchversk,  and  tweivcfrom  the  Isa,  aa  be- 
ing discovered  in  March  1825.  The  metallic  sand  lies  about  one  ar- 
chive and  a  half  below  the  surface,  and  the  thlclcnesa  of  the  strata  is 
shout  two  archives  and  a  half.  In  five  pouds  of  the  sand,  half  a  lolo- 
tutk  of  gold  and  five  parts  of  platipa  have  been  obtained.  The  strata 
have  been  examined  for  a  considerable  distance,  and  are  fimnd  to  be 
vsry  rich,  containing  at  least  lO  aolotuiks  of  metal  to  eveiy  100 


t  Spidn  may  be  considered,  from  the  experiments  made  in  the  Aus. 
tttrian  mines  before  the  discovery  of  America,  as  very  rich  in  gold, 
slHioagh  the  principal  mines  now  worked  in  Europe  are  those  of 
JHungary  and  Salsburg.  It  is  pretty  widely  diffused  througii  the 
ivhole  extent  of  Asia.  Of  the  gold  used  by  the  ancients,  a  consider- 
able guaatitj  was  obtained  from  Africa,  where  it  is  still  to  ^ 
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..  06ld  18  obtsuned  ib  a  |>are  or  native  stale  mere  frs* 
quently  than  any  other  metal — and,  on  acoouDt  of  iu 
,  amazing  ductility — maUeafaSlit^ — and  not  bong  Kahk 
,  to  rust,  would  aequire  a  value  a,^  impottanoe  of  itself 
,  not  easily  to  be  estimated,  even  had  it  not  become,  us  it 
'  has,  by  the  consent  of  eivili^ed  nations,  the  pripuipil 
;  representative  of  wealth  and  riches.* 

Very  different  in  point  of  tenacity,  is  that  wond^ul- 


;  in  fgeeeX  abundance  ;  and»  in  modern  times,  the  New  WorU  is  dk 

^richest  in,  and  furnishes  the  greatest  supplies  of,  this  pcttentinflyL 

To  come  nearer  home,  gold  has  been  found  at  different  periods  in  «• 

veral  parts  of  Ireland,  particularly  among  the  mountains  of  Wickloir. 

-  Oold  is  occasionally  found  in  Cornwall,  and  other  places  of  EnghoJ. 
,  J$ome  fine  specimens  of  native  English  gold  have  been  very  ^eceaiI]rpr^ 

tented  to  the  Royal  Institution  by  Sir  Christopher  Hawkins.  T^ 
were  found  while  streaming  for  tin,  at  Ladodc,  in  Cornwall;  somttf 
the  pieces  weigh  sixty  gmins.  Mmdve  English  gold  has  also  been  ttni 
lately  in  Devonshire,  by  Mr  Fiezman  of  South  Idoulton.     Anditii 

-  asserted,  chat,  at  the  marriage  of  James  V.  tliere  were  covered  ilisiMi 
.  6Ued  with  coins  made  of  Scottish  gold^  and  that  a  portion  of  ifaese  WH 

presented  to  each  of  the  guests  by  way  of  dessert  !-*It  vr«Nild  tees 
that  this  valuable  metal  was  collected,  at  a  very  early  period,  in  ifat 
.  miningofield  at  Leadhills,  where  the  trenches  and  heaps  of  soil  thit 
were  then  turned  up,  and  other  indications,  still  point  out  the  spot 
where  the  operations  were  carried  on. 

*  So  ei^ceedingly  ductile  and  tenacious  is  this  metal,  that  an  ounce 
.  of  gold  upon  silver  wire,  is  capable  of  being  extended  without  bresksr 
fiflsure,  to  more  than  1,300  miles  in  length  ;  and  a  piece  of  gold  weigb- 
ing  not.  more  than  16  ounces,  which  in  the  ^rm  of  a  cube,  would  IMC 
measure  more  than  one  and  one- fourth  inch  on  each  side,  it  is  sik 
serted,  would  completely  gild  a  silver  wire  in  length  sufficient  to  endr- 
cle  the  earth  !  Leaves  of  gold  may  be  beaten  so  thin,  that  a-^ingle  giais 
may  be  beaten  into  $6  leaves,  each  an  inch  square ;  and  it  ia  possible  t» 
conceive,  that  it  may  be  beaten  or  extended  so  as  to  cover  a  graMtr 
space,  as  the  gold  leaf  which  is  used  to  cover  silver  wir^  ia  but  •  tweMk 
^art  of  that  thicknesa ! 
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r  subtile  to^!inmuatiog*tQqtii]iic  fluid,  "Which  6cp«ffdtet 
nder  the  slightest  degree  of  pressgre,  iaad  flifss  befQi*^ 
le  touch^Mmitrifi  or  quidcsilter  ;  whose  a^cidei^tal 
iscovery  in  the  codper^s  tub  at  Idna,  in  Caroiolai: 
ave  rise  to  the  celebrate  mines. of  that  natae,^:  .;  '  -  » 
The  principal  mines  of  Mercwry,  are  said  to  be  thos€^ 
f  Deu3K-pont8  on  tJie  Rbinerr-of  ^Imaden  in  Spain— ^ 
I  Idria  in  Carniola— and,  in  the  New  World,  of  Guan- 
a  Velica  in  Peru.  The  most  valuable  of  which'*  are, 
lowever,  supposed  to  be  those  of  Idria,  celetMrated  for 
be  accidental  discovery  by  which  they  came  to  iSghti* 
}  aix)ve  noticed — celebrated  for  their  great  depth  atid 
ubterraneous  passages— celebrated  as  the  ocGa^iona^ 
rison  of  state  criminals  under  the  Austrian  goveri^ 
icnl,— but  no  less  celebrated,  nay  immortalized,  by» 
lat  beautiful  display  of  conjugal  affection,  exhibited  to' 
}e  world  as  a  never  fading. and  endearing  trophy  to^ 
le  honour  of  her  sex,  in  the  conduct  of  the  Countess^ 
llbertiy  who,  when  every  effort  to  procure  her  husi^ 
and's  pardon  had  failed,  chose  rather  to  aiscompahy* 
im  to  those  hopeless  regions  of  premature  interment,' 

*  The  difcorery  of  this  mine,  which  took  place  somewhat  more  tfaati< 
K)  ynn  ago,  arose  firom  the  following  accidental  circumstance,  lliis^^ 
vt  of  the  counfry,  was  at  that  time  much  inhabited  by  coopers  ;'and4 
w  of  them,  on  retiring  from  work  in  the  evening,  placed  a  naw  tub^ 
which  he  had  been  working,  under  a  dropping  spring,  to  try. if  it 
Mid  hold  water ;  and,  when  be  came  in  the  morning,  h6  found.H  s<f 
isvy,  that  be  could  scarcely  move  it.  Examining  into  the  causes  he» 
ond  that  it  was  owing  to  a  shining  and  ponderous  fluid  which. 
M  it  the  bottom.  The  affair  was  noised  abroad,  and  a  sodety  oC 
•tions  was  formed  to  search  fiirther,  who  discofered  the  mine  frouii 
^ich  the  quichaafer  hid  flowed  ..  T..^ 
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And  to  rfiare  'Ms  niserieft  in  a  living  toait%4im  to  be 
ieporated  from  hiiii.^ 

Next  to  ptaiina  and  gold,  meremry  is  the-  Iwewictt  of 
all  known  metals ;  bnt  i€  fasat  these  singuhr  prapote^  bjr 
which  it  differs  from  everj  other  metalli&body,  thai,  ia 
6ar  climate,  it  ahways^  unless  fitxen  by  artificial  nesiH^ 
appears  in  a  fluid  state,  and  to  be  eapaUe  of  dimoo^ 


*  What  any  ye  to  tim^  ye  hcflrtles  libeUcrsof  tlM  ttf   wMi  loli» 

iMroic  conduGt  of  Madame  LaTalette,  who  submitted  to  the  haaan  d 

m  e|rimil^l  prison,  that  her  husband  might  escape  the  fete  which  awai»> 

«d  him.     Ay !  what  say  ye  to  these,  ye  callous  and  unprincipled  wit- 

ftngs  of  the  age — who,  because  e  few  of  the  more  inconsidctata  of  An 

cki*y  wUcb,  an  Apostle  has  thongiit  proper  to  dcMgnato  aa  thetResbr, 

(sod which  has,  therafoie^  a  superior  claim  on  your  ^mpathyandpn* 

taction  ftom  insult,)  have  IkUen  a  too  easy  prey  to  your  sednctitetriic^ 

snd»  in  consequence,  must  submit  to  a  state  of  degradatioot  which  a- 

eludes  them  from  the  society  of  the  virtuous  part  of  Ae  conmmutjof 

both  iexesy  deal  in£scrhninately,  and  okiSluahiBgly,  your  genaral  intV' 

livet  against  that,  to  veiy  interaatiBg  portioB  of  oyr  apcde^  wkm 

ssdaaiing  qualitiea  in  domestic  life,  whether  in  aociety  or  Yirtaoa 

ftedusioii,  can  nerer  be  suAciently  appreciated  or  eatmiated  by  tboie 

who  have  experienced  such  blessings,  and  jusdy  eiilltle  them  to  ttn 

noble  AppelUtlon,  of  the  best  boon  that  Heaven  m  Ut  nMriy  hot  heUmd 

1910a  iiM«-*4o  sweeten  the  toils— lessen  the  caiaa    smooth  tfaeaan^ 

tie8--aUemie  the  gridiH-faoothe  the  anguish»    and  eaao  and  sqAh^ 

liy  their  many  tender  oflices  in  sicknesa^  and  on  »  doatl>  bad  4ti 

pains  and  agonizing  sufferings  of  life  J 

The  ores  of  mercury  have  beto  fiHind  only  in  aaaall  gnmrtitiw  is 
franco  $  and  never,  it  is  said,  haa  this  mineml  appeared  in  tfua  eaaa- 
Wy,  except  in  the  instance  of  what  waa  diaeovcred  by  Iho  woefanaaia 
diiQging  out  ^  clay  for  the  foundation  of  a  hooaa  oppostie  Ibo  Kiag't 
Arms  Inn,, in  Berwick-upoB-Tweed»  about  40  yeaiaagof  and  anik^ 
iiyaomoaltevatsona  >n  the  yard  of  the  some  booaok  within  these  fee 
years,  it  la  said,  the  workmen,  in  penetmtiqg  ta  the  tamo  dnji^  Iboai 
it  impregnated  with  merciiry.— CiMiifercial  Jfagaame^  YoL  IL  pw  SOi 
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]r  the  least  eSari,  ioto  fin  iiuIefiQiJte.pinJberof  j^r- 
ides,  or  rather  globales,  as  each  of  jtliemi^  the  momen( 
liey  are  aepamted,  aspmne  a  spbeirifml  forQL* 
Silver^  although  lessgcuigcaily  diffused^  is  &r  more 
baodaot  than  goid»  and  pQ69es8es,  in  a  considerably 
legiw»  BMUiy  of  the  ^  properties  of  that  valuable  qietal. 
It  isaet  with  id  .many  countries  of  the  world ;  but  while 
^fAd  is  to  be  found  in  the  greatest  abundance  in  the 
irarmer  regioos,  the  principal  mines  of -this  beauttfuUjir 
irhite,  brilliant^  eonoious,  and  ductile  metal^  are  si* 
tuated  in  the  colder  climate8.-f* 

*  McRwy  km  •!••  cIm  fraptrtgr-  of  beiag  combined  ukd  uaUing 
Mih  gttier:inilirtifii.  Iti  combiiuttumft  wUb  other  jneCals,  ar^  palled 
dmdgamt.  Oarptwe  mAUmaitt  It  an  extiemejy  ypjspoous  prcparatioQ 
from  OMKitf/ ;  and  tlMit  bwitfifiiJ  ttd  cobwr.  or  pigaient,  qOled  Ver^r 
wiiomt » liMined  Uom  m  combuuttio^  -^xMitcwj  «pd  sulphur. 

t  The  jaoit  oeldwat^d  iilTer»mi|i^  ia  Euny^  and  Asia,  \mtkg  plac? 
•d  IB  nonbam  lat&rndat,  wfa^a  ^boM  of  Peru  and  Alexico,  though  ly* 
If  vitfuB  tbo  tr^pla^  a«%  1^  4heur.gi3e8/tjelevation  In  the  centra  of  the 
Cordilkn%  luiroaod^d  hf  t^giovm  of  eternal  snow. 

A  mail  fusatit]r  ofoatiTo  fUrei^  was  lately  dlscoTered  In  the  nunof 
of  Cornwall;  aaid|.  lomo.  jeara  ago»  a  y^n  of  silver-ore  was  wrought 
ftra  ihoit4«|gB^jn  Ifae  parish  jof  Alya^  in  Stirlingshire,  in  Scotland, 
from  iwiwncs^  it  ia  laic^  ^0  to  5(^Q00  pounds  worth  of  silver  was  ezr 
tnetod  tefon  the  OBca  were  ezhauated*  But  what  is  that  to  the  pro^ 
deosoCthe.ail?er  mines  of  Fotqsif  which  is  considered  by  the  Spani- 
vdi  Si  the  purest  that  is  known*  A  range  of  mountains  near  that 
9^  Mieut  twenty  miles  in  circumference^  is  said  to  be  perforated  by 
aon  thaa  SPOisha£|s^  or  openingp  of  mines^  and  to  produce,  in  the 
»bol8»  Ikom  SC^qpO  to  ^IC^OOO  doUai^  worth  of  ore  per  week.  The  an- 
Wisl  produce  of  thesilver  min^.in  the  whole  of  America,  have  been  es» 
tinstadet  JU^4Q0kO0O  Sterling !  ^  In  the  year  17^,  we  are  inform* 
cd,tlMmwaw78i  ii)Ter,nunea»  and  69  of  gold,  working  in  F^u. 
Am  wa%  hipid^  4  of  giiicksilveri  m  many  of  eopperi  and  12  of 

■'-« '    ■  • 
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silver  is  accounted  ihei 
It  is  nearly  as  malic 
1  more  to  than  thefona 
is  one  of  the  metallic 
most  widely  over  theg 
nd  in  great  abundance 
tes  of  metallic  ores,  r 
the  state  of  native  cc 
lie  most  sonorous  of  a 
Dost  elasticf 

»  lo  thin,  that  a  single  gra 
re  thap  5 1  inefaes.  Slid  nuy  I 
k  hair»  witbout  breaking ! 
laradon  of  8U?er— and  vthm 
mkt  IB  a  preparation  from  it 
is  intaluable  minera]  in  ere 
»e  obtained  in  Europe,  is  a 
t  of  Dalecarlia,  a  province 
ong  the'  Dumber  of  the  moi 
that  at  FahluD,  with  the 
I  the  mine,  at  the  time  h 
man  Dr  Clarke. 

0  principal  copper-mines, 

1  Uralian  mountains,  and  1 
r  malachite^  one  of  the  ra 
I  of  the  mineralogist,  are  € 
ed  in  various  parts  of  Afr 
pper  are  frequently  met  w 
United  States  arej  as  jret, 
untries,  **  ores  of  this  mc 
rth-west  territory,  are  said 
»sy  access.'*  In  South  I 
icfa,  and,  it  is  supposed,  fai 
«pitable  regions  of  Greenb 
unplica,  leebmd,  this  mine 
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This  metal  seems  to  have  been  a  great  favourite  with 
be  ancients,  and  its  usie  is  probably  of  greater  antiqui- 
y  than  that  of  any  other.  It  is  mentioned  in  the  Old 
Testament.  Even  during  the  Trojan  war,  we  learn 
"om  Homer,  that  the  combatants  had  no  other  armour, 
ban  what  was  made  of  brons^ey  a  compound  df  copper 
nd  tin ;  and  it  is  asserted,  that  the  Greek  and  Roman 
rlists  of  antiquity,  executed  some  of  their  fine  works  of 
culpture  by  means  of  copper  instruments ;  hence,  11 
as  been  supposed,  that  the  people  of  those  remote  ages 
■ossessed  the  secret  of  rendering  this  metal  as  hard.as 
teel.» 


«  found  in  abuncfance.  At  Sandlodge,  in  Shetland,  a  copper-mine 
'at  wrought  yi  1803;  and,  to  turn  our  eyes  from  the  northern  to 
lie  southern  part  of  our  gldbe^  we  find  that  a  copper-mine  has  been 
ecently  ducoTered  in  New  South  Wales. 

Many  valuable  veins  of  copper  have  been  wrought  in  this  island. 
n  Cornwall,  they  frequently  accompany  the  veins  of  tin,  and  in 
Wales,  where  the  greatest  quantity  is  obuihed,  there  is  a  mo«ntali 
^ut  a  mile  in  length,  yet  so  extremely  rich  in  copper  ore,  that 
t  may  be  said  chiefly  to  be  composed  of  it — ^the  greater  part  being 
^g  out  in  the  manner  of  an  open  quarry.  Ores  of  copper  are 
tccasionally  found  in  the  lead  mines  in  different  parts  of  Scotland, 
>ut  sometimes  they  have  been  met  with  ^'n  such  abundance  as  te 
constitute  the  predominant  ore.  In  the  sister  island,  there  are  ex- 
«Q«ive  copper-mines  at  Cronebane  and  Ballymurtagh,  in  the  county 
>f  Wlcklow,-*from  the  foxmer  of  which^  it  is  said  above  ISOO  tons 
tf  ore  were  exported  in  the  year  1800. 

*  yerdigris'iB  a  rust,  or  oxide  of  copper,  and  among  the  different  al. 
'^T*t  we  may  mention  brass,  pinehbeck  or  Princes  metaly  DtUcA  gol^ 
^^^>nMe,  and  the  metal  of  wkic/i  cannon  are  made,  bedUmetalf  and  whU^ 
^Pper. 
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seful  properties  of 
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s  one  of  the  usual  accompaniments  of  coal. '  When  we 
onsider,  in  the  words  of  aii  eminent  mineralogist,  that, 
'  the  best  of  all  iron-stone,  which  is  found  in  thin  stra- 
J,  and  also  in  detached  glebes  and  nodules  in  the  ar- 
illaceous  strata  which  accompany  seams  of  coal,  a- 
oands  in  all  parts  of  Scotland  where  any  strata  of  coat 
ave  been  discovered/'*  "      -  j 

In  this,  and  the  other  forms,  in  which  this  metal 
Jakes  its  appearance,  it  may  be  said  to  exist  in  every 
>*l,  and  in  every  kind  of  rock,  in  a  smaller  or  greater 
roportion;  and  being,  a^  was  before  observed,  so  uni- 
ersally  diffused,  may  also  be  considered  as  the  produc* 
on  of  every  region  of  the  earth  ; — Nay,  startle  not. 

And  as  an  instance  of  its  diffusioa  over  a  particular  coal  tract,  a(^ 
>  great  distance  from  our  own  duors^  the  same  authority  goes  on  to- 
^t  that  «  this  species  of  iron-stone  is  found  upon  both  sides  of  th<^ 
nth  of  Forth,  from  the  east  of  Fife  and  opposite,  all  the  way  up  to 
^''ng>  a  length  of  more  than  50  miles ;  and,  in  a  great  many  placesr 
i*  found  quite  down  to  the  shore,  and  within  flood-mark.  Upon  the 
■^  side  of  the  Forth,  the  coal-field,  and,  of  course,  the  iron-stone 
^t  i»  generally  about  8  miles  broad  from  the  shore  inland.  The 
on-ttone  in  this  extensive  coal-field  is  very  plenty,  and  very  good  j 
a<i  it  is  all  entire,  excepting  a  very  little  which  the  Carron  Company 
"*  picked  near  the  shore,  and  a  considerable  quantity  which  thej 
Kv«  ttkea  from  Pitfirran*  The  iron-stone  upon  the  south  side  of  the 
'^t  is  found  as  abundant,  and  as  good,  as  upon  the  north  side,  witli 
ttt  additiotf,  that;  in  miany  places^  the  coal  and  iron-stone  field  upon 
^  "outh  sid«  is  more  than  doable  the  bteadth  of  the  other.  Tb^ 
^^*^^  P«rt  of  this  south  field,  reaches  from  the  banks  of  the  Forth 

the  way  to  the  south  side  of  Ayrshire,  where  it  is  more  than  six 
'"><•  the  breadth  of  that  upon  the  Fife  side  of  the  water.*' 

'*  The  Mid«X«o(hian  coal  and  iron-stone  fields  reaches  from  the  souUi 
'^^  of  the  Furth,  nearly  SO  miles  up  the  country  towards  the  8outh«- 
^^l  amI  It  if  iiretty  equal  in  breadth,  being  every  wbete  abQVi 
*«iv«  or  thirteen  milet  across." 
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gentle  rakdtf !  ifkm  is  iKJt  oiilj  said  to  be  tde  ingOi 
4ieilt  thttt  gives  to  chalybeate  springs  their  Virtue,  bu4 
is  asserted  to  form  a  oHistituant  part  of  the  subsunoi 
4>f  plajits,  and  to  be  found  in  the  blood  ofanimtk!  * 
.  The  extraction  and  maoufacl^re  of  the  ores  of  inn 
eommenced  at  a  very  early  period  in  this  country;  and 
towards  the  close  of  the  last  century^  numerous  extefr 
iive  estaldishments  have  been  made  in  various  parts  of 
the  kingdom.-|* 


•  In  the  words  of  Malte  Brun,  '*  Iron  is  profusely  distributed 
throughout  Nature.  It  enters  either  as  a  colouring,  or  a  corobimif 
l^nciple,  iiito  a  great  number  oi  mineraJ  substances ;  it  is  a  strutgcr 
neither  to  Tegetable?,  whose  tints  it  enlivens  ;  nor  to  animals,  upn 
whom  it  exerts  a  salutary  influence.  As  an  insulated  substance,  it  is 
found  in  almost  every  part  of  the  ancient  continent ;  it  is,  howefo, 
more  common,  or,  at  least,  accessible  to  our  researches,  in  the  noilli 
tiemperate  xone ;  partieularly  towards  the  northern  part  of  it" 

What  a  quantity  of  iron  is  contained  in  the  mountains  of  Scandlai- 
tfa  alone !  The  mountain  of  Taberg,  to  the  south  of  Sweden,  pn- 
sents  only  one  entire  mass  of  this  mineral.  The  north  of  Asia  equal- 
ly abounds  in  iron ; — ^the  imperfect  accounts  which  we  have  rcceited 
of  Canada,  and  the  northern  parts  of  the  United  States,  infons  us, 
that  these  regions  are  provided  with  excellent  iron.  Southern  Afria, 
It  would  seem,  abounds  still  more  in  iron.  No  kind  of  rock,  or  earth, 
is  a  stranger  to  it.  It  is  found  in  granite,  in  detached  masses;— ta 
schist,  in  a  thread-like  form  ; — ^in  the  freestone,  in  beds  ; — ^it  exists  ia 
inud,  and  turf.*' 

f  The  ores  of  iron  are  met  with  in  great  abundance  in  the  coontf 
of  Cumberland,  where  there  is  a  band  of  solid  ore  S4  feet  thick;  bat 
the  largest  fron-works  in  England  are  carried  on  in  Colebrooke  Dai^i 
in  Shropshire — a  spot  which  possesses  peculiar  advantages^  the  m 
being  obtained  in  abundance  from  the  hills  adjacent — the  coals  fttn 
the  valley  below — and  plenty  of  limestone,  an  article  used  in  tbe 
smelting  of  the  ore,  from  the  quarries  in  the  vieinlty^--4bis  happy  oo» 
HittBtion  of  so  many  aubstanees^  all  contributing  in  such  an  esambd 
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France  contains  also  nttmemu&establishinenls  of 'the 
ind.  Spain  has  its  principal  ones,  in  the  provinces  oS 
Kscay  and  OaCalcmia;  -  Many  parts  of  Germany  hav^ 
een  long  cetebrated  for  the  great  abundance  and* 
xcellent  quality  of  their  iron,— 4mt  the.  great  superior 
ity  of  Swedish  iron  over  ail  others,  in  the  manufactur't 
ig  of  steel,  seems  to.have  given  it  a  celebrity,  which  i% 
rill  not  be  easy  to  surpass.* 

■■■■    ■  II  ■■  ■   I  -■■  ■■  ■. Ml   ": 

Miner  to  the  manufacture  of  irony  must  render  Colebirooke  dale  4 
iMjr  scene.  ♦    \  •> 

la  Scotland  there  are  several  considerable  establishments  ;  bu|  the 
lost  important  and  extensive  of  the  whole,  and,  indeed,  it  may  be  said^ 
f  snj  in  Britain,  or  in  Europe,  is  that  at  Carron,  in  Stirlingshire; 
here  about  1600  workmen  were  employed  in  1817,  and,  on  mk 
'erage,  consumed  weekly  800  tons  of  coal— 400  tons  of  iron-atonn 
id  ore,  and  100  tons  of  limestone.  This  extensiye  establishment 
inch. astounds  the  passing  traveller  by  its  noise  through  the  day,  and 
jiitft  up,  with  its  blasts,  the  surrounding  country  at  night,  has  no  less 
laa  5  smelting  furnaces,  3  cupolas,  15  air.fumaces,  with  a  stean^ 
igtne  of  90  hdrse  power,  besides  other  mitehinery  driven  by  water,  jf 

*  The  Island  of  Elba  has  been  long  famous  for  one  of  the  riches 
Diamines  in  the  world,  the  existence  of  which  appears  to  have  beea 
lown  from  the  most  remote  ages  of  antiquity.  ... 

The  Uralian  chain  of  mountains  in  Siberia,  so  rich  in  dther  mtf- 
llic  ores,  contains  also  valuable  iron-mines,  from  which  a  great  pitt 
'the  iron  employed  in  Russia  and  other  places  of  Europe  is  derived-; 
id,  although  we  know  little  of  the  produce  of  South  America,  asyety 

this  respect;  there  are  numerous  iron>works,  some  of  them  upon 
I  extensive  scale  in  the  northern  parts  of  the  transatlantic  continent. 
Mines  of  this  metal,'*  observes  a  modem,  and  contemporary  writeiv 
are  worked  in  New  Hampshire,  Vermont,  Rhode  Island,  New 
ork,  Connecticut,  New  Jersey,  Pennsylvania,  Virginia,  and  Nortli 
trolina.  The  number  of  furnaces,  forges,  and  bloomeries,  in  181€^ 
u  530 ;  and  the  value  of  the  iron  manufactured  annually,  was  est^ 
Ated  at  twelve  or  fifteen  millions  of  dollars."  * 

$  Gaicttter  of  Scotland,  Edin.  ISmo.  )817* 
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rtkt  <rf!  thia  TBlttdble  mis 
il  of  mcldb^  it  is  notwilhsl 
lictik,  Dttd,  in  oertttof) 
oxidi9ed4  so  mudi  Wi  t 
rd  in  a  jar  of  oKyg^n  gt 
il  coBlimie  to  tMirn  unt 
however,:  yery  difficult  ( 
e  iia  of  many  of  the  ad 
able  a  metali  was  it  ix 
operty,  which  is  found 
1,  namely,  that  of  weldi 
of  a  very  high  polish,  i 
her  metal,  of  haying  its 
bed  by  certun  chemict 
,  called  cementation,  i 
lis  wonderful  mineral, 
may  be  manufactured: 
undred  and  thirty  time 


igD  and  Bengoels  ftinish 
;  of  Guinea  are  femiginctiis  (] 
undentand  the  mode  of  extra 
are  more  anxious  to  enalare 
bout  removing  their  ignoram 
iron  IS  found  in  many  piaees 
e  extremity  of  the  African  co 
lore  to  the  southward,  we  mi 
ble  and  amply  diffused  minei 
regions,  now  termed,  liy  a 
nountains  of  iron*  ore,  as  is  tt 
n,  in  Van  Diemen*s  Land. 
flTerent  states  in  which  it  is  en 
catf  and  ii;roti^-tr9ii.     An 
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be  ores  of  Tm^  you  will  -obtetrei 
Ltenihrely  diffuanDJ^  altboiigfa  to  t 
minend  is  deponied,  il  is  jonietin 
nsidaraUe  abandance.  The  gen 
metal  is  granite,  and  its  principal 
m,  are  those  of  Ccmth  wall  and  De 
—those  of  Bohemia  and  Saxcxiy  i 
istila  of  Malaoea  in  the  East  In 
Amatra,  Banea,  and  Japan, — and 
in  Chili  and  Mexico  on  the  new 


ret,  w«  may  reckon  red  ochre,  or  red  ehalki 
n  M  to  noed  no  deseription ;  and  umber,  wl 
1  of  the  oroa  of  iron  and  manganese  ;  and 
d  by  a  combination  of  iron  with  sulphur, 
ne  of  our  coals  gives  them  that  sulphurous 
stinguishedy  and  which  renders  them  so  dang 
»f  all  the  iron  ores  yet  dbcoTered,  there  is 
that  which  goes  under  the  nione  of  looidttofi 
corruption  of  Uading'tione,  on  account  of  i 
''itues.)     This  humble  and  mean  looking 

^sn  a  compact  blackish  kind  of  iron  ore, 
lass  of  minerals  an  importance  and  a  Talue 
At  of  its  singular  and  invaluable  property, 

tl^g  to  recommend  them,— and  providenc 
*^g  out  a  supply  of  this  inestimable  trea 
r<  told,  in  masses  of  different  form  and  sisc 
s  of  Enrope  and  America*  and  even  in  tha 
^^Dtion  is  becoming  more  and  more  direcU 
^  power  of  iu  inhabitanto  one  day  to  find 
>P«tcd  the  event  by  finding  out  them,)  Iher 
meftil  nuneral— fbr  Mr  Williams,  as  authc 
f  >o  olUn  quoted,  concludes  one  of  his  section 
J  possession  a  fine  specimen  of  magtutic  ir» 
^^  Van  Ditmcn's  Land." 

Of  thiM  isimi    tiis  oioii  cdebfaled  sm 
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n  hfts  the'singaiar  properuesj,  or  qutlities,  d 
^more  batd  and  more  sonorous  tlie  metala 
1  it  18  iK^i^xed,  fikhou^  itself  deficient  in 
ualities ;  at  the;  same  tine,  it  takes  away  du 
metals  possesring  that  quality  in  a  iiigh  d 
it  does  not  diaaintsh  the  ductility  of  the  lee 
elals* 

%df  we  shall  however  find,  is  l^  no  mean 
i  in  its  difi\>sion.  It  is  inet  with  in  many  pi 
dt*Id,  «nd  in  some,  in  the  most  pofiiseabun 
Ithongh  this  metal  has  not,  as  yet,  been  fc 
in  any  great  quantity  in  a  native  state, -f-  i 
ivy  numerous,  and  lead  may  be  said  to  be 

are  known  to  have  been  worked  long  before  the  Chri: 
ars,  indeed,  from  historical  records,  that  the  Pbcenici 
Britain  for  tin,  and  from  thence  it  is  inferred,  that 
of  this  metal  in  Cornwall  must  have  been  made  at  1< 
go.  Diodorus  Siculus,  who  wrote  40  years  before 
ist,  gives  an  account  of  these  mines,  and  mentions  tJ 
z\i  their  produce  was  conveyed.  Tin,  indeed,  must  1 
icient ;  for  it  is  enumerated  among  the  metals  in  u! 
f  Moses ;  and  is  also  mentioned  in  the  writings  of 
lanner  of  smelting  it  is  alluded  to  ^y  the  Prophet  J 
is  also  noticed,  by  the  same  prophet,  as  one  of  the  ai 
the  merchants  of  Tarbhish  traded.]] 
[alte  Brun*s  Physical  Geography,  Book  x.  p.  231* 
ccording  to  Mohs — Metallic  lead,  as  it  occurs  in  nati 
I  every  instance  accompanied  by  such  substances  as  I 
once  been  in  a  state  of  fusion.  Jt  was  first  noticed  I 
be  Island  of  Madeira.  It  has  been  found  in  a  rollei 
s9  river,  in  North  America.  It  has  been  quoted  i 
t>andoned  mines  in  tlie  vicinity  of  Carthagena,  in  Spaii 
alHc  lead  has  also  been  found  near  Alston  in  Cumb 
Minercifoiiy  bjf  Haidinger,  vol,  iii.  p.  1 29. 
BtelL  xxii.  20.  '  |  Ibid,  xxvii. 
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I  mbstaiiimdaiit  of  the"  metallic  i 
le.  It  18  generally  deposited  in  poi 
ensi\  beds,  and  Great  Britain  hm 
!  the  moittnipoitant'lead  mines  in 
Lead,  tbough  the  least  ductile  am 
iviest  of  metaliic  'bodies,  excepting 
I  platiba.'  It  is  very  soft  and  flexi 
ly  in  a  strong  heat,  boils  anid  en: 
tile  at  the  4Hne  of  congeiation  ;  bi 
?rabie  degree  of  «mlleafaiiity  whei 
I  restored  to  its  natural  -state. 
Lead  is  mentioned  in  the  Son'g  of 
ipter  of  the  book  of  Exodus,  and  is 
ia  common  use  at  the  period  of  th< 


Those  mines  which  are  bent  kno%vn  among 
Flint  and  Dei6y,  4be4irt«er- supposed  so  ar 
ked  in  the  time  of  ihe  Romans.  Some  of 
EogUnd  also  coniain  very  Ta]ud>le  lead  mil 
^  at  the  bead  k>f  the  county  of  Durham  ;  i 
ton  Mpof^  in  the  county  of  Cumberland 
tcs  of  conaiderable  extent  at  Arkingdale  in 
mt  pam  Of  Sbfopshire.  In  the  county  of  I 
Ireland,  there  are  laad-mines  which  have  31 
dominent  metalf  a  considerable  proportion 
ner  place,  at  the  rate  of  one  pound  of  siWer 
Hie  lead-mines  of.  Leadhiilt  and  Wanlockl 
cred  so  early  as  1540,  hare  been  long  celebi 
>««i  and  those  of  Islay  were  wrought  at  a  rei 
in  France  end  in  Germany,  there  are  many  < 
^  mines, — and  if  we  tarn  our  eyes  to  tl 
1  in  Miasowrip  no  leas  than  forty-five  of  the« 
>*  yielding  at  the  rale  of  tliree  miHions  of  pi 
\  The  oxides  of  lead  are  a  too  important  cla 
\  do  litUe  mote  thtta  briefly  mention  them. 
X 
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Nidc^,  wheti  pure,  is  a  fine  white  nelil,  docfik^ 
maUeabte^  tmd  diffioulft  of  fusioii^s  tenariaiUe  ai  b» 
iog  postessed  of  flome  magnetic  prdpeities,  and,  niai 
would  tender  k  of  infinite  value  fer  sundry  fNifpoie% 
^uld  an  easy  way  of  working  the  metal  be  denwd,  is, 
its  not  being,  like  iron,  liable  <te  rust.* 

Zinc^  or  speUer^  is  a  bloish- white  netal,  formed  ii 
thin  plates  adhering  together,  having  a  very  peresp 
tible  taste^  and  rather  harder  than  silven  This  metal 
is  never  found  in  a  pure  staler  -and  the  priacipd  oici 
from  which  it  is  obtained,  are  known  by  4he  nines  of 
Calamine  and  Blende.'f 


is  olitsiiwd  by  smpendisg fhin  jpUns  'cf  Uad o*«r  hMiad  vaaprth 
such  4xiaiin€r,  thai  the  vapoui  that  arises  from  the  add,  maj^coculaie 
tAsoat  the  plates.  By  this  process,  the  pUtes  become  at  length  entire- 
ly  cohmmM,  and  oonverted  into  a  heayy  thia  whit».pawder9  which  «e 
call  white  lead.  Masaicoi  is  pvqpafed  from  the  droaa  or  peUide  tfaa 
is  fanned  t>y  the  mehing  ^  IflwL  JM  ^aa4»  or  mmtuin,  is  mads  by 
»  tedtova  and  VRwUieiome  preoet^  from  the  faemeaiioned  srtidfc 
iMh^g*  l» prepared  by  expooing  calcined  lead  to  a  briak  firelbraev* 
tain  length  of  tnne,^  and  Shugmr  if  Isad  ia  «  pnpamtMm  cither  froa 
the  metal  itselfi4Mr  from  white  lead  and  ditliUad  TinegniE^ 

*  Nickel  gives  a  oertaki  degree  of  wfaileneeB  to  inoa,  and  anoysdwidi 
copper,  forma  a  aietal  feaembling  «oM.  Nickel  ienoietaliittle  known, 
and  tbereftne  need  not  be  dwelt  upon ;  it  is  ko^raver  to  k*  IbvBd  is 
ComwaUt  tfaatland  of  metals  in  our  own  country,  and  in  soase  other 
coupties  of  England  fi  ia  G«nuuiy»  fiwedcn,  Fianee^  Spain,  and  is 
several  partsHsf  Asia, 

f  There  is  onairery  ranaikable  diomnrtanee  tknt  allendaAcb  (kK 
altbOHghf  in-coAsequence  ef  ita  MtOenes^  it  was  mnked  aormerir  •• 
qaong  the'brittte  metaUw  and  is  yei  knovn  to  possess  but  n  ^ery  onill 
d^greeofmalMMttty  and  diiQtiUly,ei43ept  under  oertaui  euncmnsiss. 
ces ;  yet  when  heated  to  a  eertam  degree^  t|  beoonea  mom  mallesbl^ 
and  when  annealed,  may  be  passed  thaough  rolters,  and  anned  iato 
thin  sbeeis  or  lapfves;  but.wfaaftia4nore  aiu|priaiQC»  akkangk  fnfisii 
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f  the  oew  iii€ttal,  paUadium^ 
tion,  that  it  was  only  discov 

steel-grey  cQlpur^  of  a  fibre 
rved  before^  is  o&e  (£  the 
lis  that  usually  acoompanypli 
>vered  so  lately  as  1818,  thi 
e,  soft,  flexible,  but  tenacioi 

fiieibie^  and  volatilizes  witb 


Ihm  heating  it  wai  so  brittle,  it  i 
codlfAg^  tb  be  soft,  fl^Ue,  and  diM 
were,  completely  dianged  by  a  pn> 
known  white  meta!,  made  principt 
Eured  from  zinc  was  some  years  ago 
elead. 

ocor^&ig.to  M.  BJnmaiit  a  fine  gm 
bed  ^m  the  oxides  of  cobalt  and  zi 

tenrice  in  UMcfieine* 
alamine  is  mtidi  ifsed  in  die  mainifa 
me  enters,  iff  mere  or  less  proportions] 
''hbeek,  or  jmneet  metal,  and  bronze* 

attending  this  metal^  tiz.  when  ziu 
D  vessel,  it  suddenly  takes  fire  by  af 
li  a  brilliant  white  and  greenidi  fiamc 
i  rising  in  the'  ft>rm  of  vapour,  is  coi 
s  white  flakes,  which  are  called ^oti;ei 
M  a  beautifiil'plnlosopliical  experime 
)ted  to  illustrate  one  of  the  most  sim] 
;ure*-^e  ristng^of  vapours  from  the  si 
ving  into  clouds — ^those  clouds  after? 
les  descending  in  the  form  of  flakes  o 
Mr  liBir»alie  ntenilieiis  tfM  foQewini 
bM  by  ftthfead,  and  iounerscd  i»  a 
nolving  it  in  water,  it  will  be  covered 
^es  of  lead,  regenerated  in  itametalli 
^>ftching  it  in  all  dfreotioiu.'* 
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CHAPTER  XVir. 

trSES  OF  THE  MALLEABLE  METALSL 


"  And  I  have  filled  him  with  the  sjnrit  of  God,  in  wtdowh  ^nd  in 
derstandingt  and  in  knowled^e^  and  in  all  manner  of  iDorkmanshi 
dadte  cunntng  works,' to  work  in  gold,  and  in  silver,  and  in  brass 
Exodus,  xxxi.  S.  and  4. 

'^  /  even  weighed  into  their  hand  rig  hundred  and  fifty  talentM  9 
ver,  and  tUiter  vessels  an  hundred  talents,  and  of  gold  an  hundrc 
ients,"  also  twenty  basihs  of  gold,  and  tioo  vessels  of  fine  copper, 
eiotu  as  gold,** — rka,  Tiii.  26,  and  27, 

•'  Iron  sharpeneth  iron," — provxrbs,  xxvii.  17* 

**'  Qpick  whirts  the  wheel,  the  ponderous  hammer  fiiUs^ 
Loud  anvils  ring  amid- the  trembling  walls  ; 
Strokes  fillow  strokes,  the  sparkling  ingot  slttnef. 
Flows  the  red  slag,  the- lengthening  bar  refines  g 
Cold  wattes,  immersed,  the  glowing  mass  cengealf.' 
And  turn  to  adamant  the  hissing  steel, 

*^  Hail,  adamantine  steel  f  magnetic  lord  /- 
Xing  of  the  prow,  the  ploughshare,  and  the  sword  r 
True  to  the  Pole,  by  thee  the  piibt  guides 
Mis  steady  helm-  amid  the  struggling  tides; 
JBy  thee  the  ploughshare  rends^the  snattedplmn^ 
Inhumes  in  level  rows  the  living  grain  ; 
Intrusive  fitrests  quit  the  cultured  ground. 
And  Ceres  laughs  with  golden  JUlets  crown*d,** — HAKWMyr, 

The  uses  of  the  metals  are  so  many^  and  the  shape 
Which  they  administer  their  services  to  the  waats 
comforts .  of  civilized  life  so   various  and  import 
that  it  were,  a  vain  task  for  us  even  to  attempt  to  c 
imerate  them. 

We,  in  these  enlightened  kingdoms,  cannot,  indc 
be  supposed  to  be,  so  sensible  as  we  ought  of 


y  Google 


.  iTis»    BOOJS.OV  NATURJE  LAID  OFEN* 

leof  th^se  imfxirtaht  bleasings-'i-for  we 
ight  up  and  surrounded  by  them  from  c 
neyt  and  never'  knew  the  irant  of  them; 
anxiety  and  eagerness  ctianlfeated  by  na 
>U8  and  uncivilised^  to  get  possession  t)f 
portion  of  theie  useful  siihstanoes,  even 
Be  of  the  sacrifice  of  the  most  endearing 
ties  of  affection,  when  oiir  countrymen 
n  their  shores,  and  obtain  a  footing  amoi 
apt  to  think,  that  our  missionaries  coul 
f  a  better  argument  on  the  outset,  to  di 
:ion  of  those  beni^ted  people  to  that  Boo 
treasured  up  the  words  of  eternal  life,  thai 
ir  attention  to  those  passages,  in  which 
le  of  these  useful  substances ;  and  so 
m,  that,  if  the  Bilde  had  been  put  into  t 
m  earlier  period,  they  might,  from  the 
en,  been  mucb  bettered  and  improved 
iporal  point  of  view,  and  more  advanced 
m  of  civilizafion. 

ft  may  not  be  thought  vpry  interesting  to 
such  artificers  as  TubaUCain<—of  such  a 
i  great  Hiram  of  Tyre-^and  of  the  apci* 
smelting  the  metals,  and  the  manner  in 
Idea  ealf  was  produced  in  the  wildemefi 
e  Bible  been  put  into  the  hands  of  the  in 
e  Sandwich  Islands  some  centuries  ago,  it 
hie,  that  these  inquisitive  and  thoughtful : 
tve  prcfited  so  much,  and  advanced  so  i 
lowledge  of  the  arts,  since  they  were  fin 
u:  adventurous  countryman,  Captwi  Cook, 
trnedtheucj^t^ptiou  tQ  the  hints  tbr^wo 
x8 
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Sacred  Writings,  and  considering  wliat  these  t 
meant,  would,  no  doubt,  have  long  ere  now,  been  d 
vanoed  in  a  knowledge  of  the  useful  arts,  as  well 
moral  improvement  and  a  knowledge  of  their  spi 
concerns—indeed,  so  much  so,  that,  at  the  presen 
ment,  an  expedition,  fitted  out  at  the  Island  of  Ow 
might  be  attempting  that  by  a  ncMrth-easterly  a 
and  with  a  greater  probalHlity  of  success,  than  th< 
our  gallant  countrymen,*  who  have  again  returne 
appointed,  from  another  fruitless  attempt  to  attain 
object  in  a  contrary  direction. 
^  ^<  The  metals,  indeed,^  in  the  words  of  a  modei 
neralogist  and  chemist,  '^  are  a  most  important  cl 
bodies,  as  it  is  on  the  employment  of  them  that  i 
all  the  arts  of  life  depend.  They  furnish  the  to 
which  workiB  are  carried  on,  and  the  materials  th< 
firm,  solid,  axid  beautiful.  Without  them,  even 
most  favoured  clime,  men  could  scarcely  rise  beyo 
stat^  crf'sanrages.  It  is  by  their  use  that  the  wor 
year  can  be  performed  in  one  day.  In  medici 
metals  are  highly  important,  as  they  furnish  the 
powerful  means  of  effecting  a  salutary  change  ( 
human  frame  ;  and  it  is  chemistry  which  has  taug 
most  safe  and  efiicient  modes  of  employing  them.^ 
tins  may  be  added,  that  by  a  pn^r  applieatioB  < 
knowledge  we  have  obtained  of  the  use  of  them, 
blessings  and  advantages  of  a  civilized  life  may  I 
tended  to  nations  barbarous  and  remote,  and  the 
of  the  progress  of  discovery,  carried  to  the  snos 
tant  climes — ^to  every  quarter  of  the  globe. 

*  Jditebell's  Bictioiiaiy  of  CbeBiMtry^^EC 
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Ve  shall  now  turn  our  attention  to 
n  of  a  few  of  the  uses  of  somie  of  thenn 
following  the  course  we  have  abei 
survey — shall  begin  with  pkxiina. 
^kUina  being  the  most  inf4i«ble  of  all 
ie  best  adapted  of  any  for  the  manuf 

BS.» 

hid  must  have  been  long  known  an( 
nations  of  antiquity,  for  a  land  is  d( 

Fnoni  its  extreme  hardness,  and  the  difficulty 
I  upon  by  the  most  concentrated  simple  acids  ai 
mirably  adapted  for  the  formation  of  chemica] 
•tions.  From  its  not  being,  like  iron,  or  steel, 
calculated  tb  become  useful  in  the  con^tructioi 
uments,  and  is  already  used  in  the  formation  of  i 
telescopes.  Being  little  susceptible  of  dilating  c 
rariationa  of  temperature,  it  may,  with  great  pro 
rormation  of  pendulums,  and  other  parts  of  cloc 
e  great  nicety  and  exactness ;  and  we  are  informed 
oiophical  Journal  for  January  1 826,  that  it  haa 
Musical  Gazette  of  Leipsig,  to  employ  platina  a 
niments.  .  Being  more  elastic  and  more  extensil 
crto  employed  in  their  manufacture,  it  is  obv 
Ie  of  platina  would  not  only  give  a  fuller  sounc 
3  the  advantage  of  keeping  free  of  rust,  and  th< 
^Mng,  as  this  metal  is  not  influenced  by  humidity 
)n  account  of  its  ductility,  platina  may  be  also 
>«aten  into  leaves  as  gold — or  drawn  into  wire  of . 
'city.  It  also  possesses  the  property  of  toidering 
which  account  it  is  preferable,  in  many  cases,  to 
ne  property  which  this  valuable  metal  possesses 
^  ▼is.  the  power  of  wdding,  which,  with  its  c 
^Wd  with  arsenic,  in  a  great  iheasure  makes  up  fc 
fragments  in  which  it  has  been  hitherto  usua 
^  means,  the  masses  may  be  enlarged  to  the  rei 
uy  useful  purposes* 


y  Google 


PHILOSOFHTi  csAf. 

efliBt  eneompftssed  by  ode  ol 
i  went  out  of  Eden,  undej 
a  of  being  possessed  of  this  n 
ere  Is  gold.*'  * 

that  tfie  Ancients,  in  every  instanci 
urposes — fori  while  the  poets,  in  tbi 
golden  locks  to  *  Apollo— « throne  o 
n  to  employ  gold  to  forge  a  buckler 
hat  the  naUons  were  habituated  to 
1  so  early  as  the  days  of  Moses,  anc 
r  God's  xnrn  people,  was  caught  I 
sense  of  what  he  owed  to  that  Dim 
It  things  for  hnn  and  hb  followers, 
avowed  purpose  of  paying  it  divii 
is  precious  metal  was,  however,  in 
ftil  and  better  purposes  by  the  anc 
the  time  of  the  Jewish  lawgiver,  i 
ras  much  in  request,  in  the  time  of 
lUsfaments  and  utensils  of  the  TempU 
o  have  been  so  early  in  use  in  any 
eems  to  have  been  used  as  an  ezcfaan 
and  certain  value,  in  the  shape  of  ( 
nay  read  in  Sacred  History, 
e  is  converted  into  many  Suable  m 
i  that  gives  value  to  the  monarch's 
IVactable,  in  the  hands  of  art,  by  it 
erty  of  superficial  extension,  gold 
Nit  every  form  we  wish  it  to  ac^quire 
ich  is  generally  n/«0i^«Mr0  with  a  4 
ose  of  embroidery,  and  for  the  ma 
D  its  turn  again,  enters  into  the  co 

Id  is  much  used  by  carvers  and  g 
ing  of  diina  and  eardienware — si 
athers.  Sec. ;  and,  by  chemical  pro 
his  metal,  which  is  employed  for  ^ 
we  observe  in  glaat  a^d  potcdain^ 
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)ut  what  woaU  become  of  the  ores  of 
er,  were  it  not  fot  that  wonderfully  s 
lating  metal,  whidi  as  so  peculiarly  < 
0^  all  Others  by  its  fluidity,  and  ivbicl 
attention  under  the  naise  of  Mercury. 


ven  in  its  most  humble  form,  that  ofgold-dtulf  thi 

>  article  of  commerce  in  Africa,  where,  Mr  Mawe 
rable  quantities  are  exposed  to  sale;*'  and  it  w( 
loldiers  who  guard  the  exports  of.  this  article  i 
r  parts,  are  paid  in  gold-dust,  in  the  state  iu  whi< 
tut  the  most  important  use  to  which  gold  is  now 
forin  of  money,  having,  by  the  general  consent 
s,  became.  In  that  shape,  the  almost  universal  circi 
epresentative  of  wealth  of  eipery  kind,  degree,  an 
med  into  eoins^  gold  gives  enesgy. and  life  to  tral 
» of  the  labourer — puts  it  in  tlie.  power  of  the  affli 
intation  of  outward  shew,  to  warm  the  bosom  ol 
^tnost  imperceptible  means,  (the  conveying  a  smf 
heir  desolated  dwellings,)  to  make  the  heart  of  tb 
in  sing  for  joy. 

'  The  uses  of  this  singular  mineral  in  philosophy  a 
il  Inown,  as  well  as  its  importance  in  various  ai 
'  in  00  shape  or  form  in  which  it  is  applied,  can 
>re  intrinsically  valuable,  than  that  in  which  it  was 
'ancients,  and  is  still  applied,  with  so  much  profit  s 
'  modems,  viz.  in  the  operations  of  separating  gok 
ar  respective  ores. 

It  is  this  property  of  amalgamating,  of  combining 
'stances,  but  particularly  with  gold  and  silver,  join 
^  which  it  is  made  again  to  evaporate  from  them 
^  M>  much  importance  in  the  operations  of  mining 

>  value,  beyond  all  calculation,  in  the  arts  and  com 
tto  otherwise  useful. 

^^  Amatgam^  or  mixture  of  mercury  and  go/<f, 
^^^Hi  and  of  mercury  and  tilver,  for  the  silvering  ol 
Afercory and^m foims  the  lubstance  that  is  to  i 
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uk  of  Anvm,  OMi  well  loioivti  tsoibpoond  of  topper 
i  tia,-HMid  imeof  ]t43  alioys  Brdss,  wKch  is  composed 
tbne  parts^eopper  and  aboot «  feutth  of  sine,  had 
» Jong  IB  nequeflC  for*  variety  cf  useful  And  impbiv 
It  purpoaea.* 

'"  "'    '  !    ■«*    * I  I n.  I      ■■   ■  I  •  1 .11        '.> 

»  Net  being  to  ]hUU  to  Umutk  9r  mat  «  «)pper»  aad  behig^  ii» 
er  respects,  better  adapted  for  the  purpose,  brass  is  nwcb  used  li>> 
manufacture  of  clock-work,  mathematical  and  astronomical  iw-: 
iments.    Being  more  ductile  than  copper  or  iron,  brass  is  peculiar. 
Ittwl  for  bting  made  intb  wire,  tiome  of  It  of  auch  extreme  fine- 
•  M  to  ba  wovea  into  aiovfs  in  tbe  matmer  of  cambric  J  andj  flatted 
I  gilded,  Is  iometimes  made  into  lacor    It  is»  betide^  used  for  a. 
nber  of  other  purposes;  but  in  none,  perhaps,  is  its  utility  mor» 
Kpicoous  than  in  the  manufacturing  of  pins,  which,  notwithstaud- 
^••pparttrt  simplidty  of  the  article  when  completed,  is,  at  once,  a* 
**»»  tedioiit,  and  complex  process,  as  those  who  have  witnessed 
naUng  In  da  its  branches,  well  know.     Another  useful  alloy  of 
"P^  u  Prinee*»  metal  or  jmcftUck,  which  is  formed  by  a  miztuar 
Bopper  and  zinc  in  other  proportions.     Dutch  gold,  made  by  the  «e^ 
Btation  of  copper  plates  with  calmina,^.S^-flwto/  formed  of  thia« 
t>  of  copper  and  one  af  tin  $  and  vMie  coj^tar,  thatlieautiful  metal, 
>Hich  resembling  silver,  and  ivom  which  so  many  useful  articles  am- 
iQed,  it  composed  of  equal  parts  of  copper  and  arsenic 
'^P^i  in  its  natiye  state,  is  much  used  for  many  important  ptnw 
***  Rolled  into  sheets,  it  is  used  for  the  sheathing  of  ships^  corer*  * 
'  ^  tops  of  domes,  &c.    Beaten  into  plates,  it  becomes  useful  to  th«  - 
^^•»    Drawn  into  wire.  It  serves  the  purposes  of  the  belUhanger, 
*^  does  not  strike  ftre  by  collision  like  iron,  it  has  been  wisely  tub* 
nted  for  that  article  in  the  construction  of  powder  mills.     It  ia  • 
r^of^d  in  aeveral  medicinal  preparations,  and  Ibrms,  as  ia  well  • 
*^t  ^  greatest,  though  the  cheapest  proportion  ^rif  our  curculating 
diuin. 

'^trdigfit^  an  oxide,  or  rust  of  copper,  althou|^  a  vinilsat  poison, 
^  useful  in  the  process  of  dyeing,  and  also  in  the  oomposition  of' 
^^ ;  and  malaehUef  a  solid  green  copper  ore,  is  capable  of  being 
^^  polished  as  a  gem,  and  is  manufactured  into  a  number  of  uae* 
•"*cH  besides  a  variety  of  triidteta. 
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•  is  ako  an  ancient,  and  a  very  useful  melal.  It 
leed  in  the  dme  of  Moses  Mid  of  Homer,-<HUid  is 
ia  die  form  of  un*ptate,  -(a  compound  of  this  artU 
tfl  iron,)  auich  used,  in  tlie4x>nstraGtion  of  a  great 
f  «f  jMat  and  cheap  utensils  of  domestic  use.* 


he  shape  of  iron-wire,  to  what  a  number  of  uses  is  this  article 
1,  in  tlie  form  of  fishing-hooks,  bird  cages,  &c. 
ts  tlmd  form,  or  that  of  Steei,  to  what  numerous  and  valuable 
es  ia  iron  made  tpil^icrTieat  ?  All  kinds  of  edge  toelsy  whem 
ince  ia  requ^^il*  vre  ma^o  of  t|us  substance. 
>  the  property  pf  icon,  after  being  ooavertc^d  into  stee^  to  admit 
trent  teroperAtuqes,  by  a  very  simple  jiraceas  called  tempering,--*- 
ansea  |he  auperiority  of  this  invaluable  metal,  for  the  purpose  of 
•Gtusji^  mrcfaauical  tools,  Andinstrom^ts  of  all  sona ;  ftam  tiio 
^dged  raxoT  «Dd  knife  of  many  blades,  but  of  the  most  exquisite 
Kanship,  to  the  sharp-pointed  needlev  and  simple  looking  but 
»le  watch  spring — ^from  th^  ploughshare  of  the  husbandman  to 
il  of  the  joioer-^and  from  the  anvil  of  the  blacksmith  to  the  awl 
shoe'.maker, — nay»  I  may  add»  from  the  huge  anchor  thatlM^s  the 
in  spite  of  the  -  tempest,  to  the  minute  fishiog-hook  that  secures 
ey  of  the  angler*  But  the  services  of  this  most  useful  substance  do 
nd  here  ;  Ibr  in  another  shape*  that  of  magnHie  iron,  it  gives  that 
ity  to  the  needle  of  the  mariner's  compass,  which  has  enabled  the 
!»u>r  of  modem  time%  to  extend  his  voyages,  far  beyond  the  pillar* 
lc«cules,  and  find  his  solitary  way  with  unerring  precision  aaoaa 
■^^esa  deep.  As  an  article  of  medicine  iron  is  also  much  valuedt 
b11  m  for  iu  usee  in  dyeing. 

^  the  ore«  of  iron,  we  can  only  enumente  Bed  ochre,  or  red  chalk, 
uch  used  by  carpenters  in  its  crude  state,  and  by  painters,  when 
» rained,  l/mber,  which  is  rather  a  compound  of  the  ores  of  iron 
nuinganese.  Emery  is  an  oxide  of  lion,  which,  it  is  well  known* 
BifiX  utility  in  the  irta  on  aoeount  of  its  singular  haidnesfc 
i^'tom  the  uae  to  which  it  ia  applied  in  the  tinning  of  other  metab, 
'^ust.be  cooaiderod  m  n  4naat  valuable  article ;  but  it  ia  «lso  em- 
«(l  in  ji  nuBiber4>f  other  useful  shapes.  Aondg^natcd,  or  combimA 
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ithouglt  tlie  uses  cf  Nkiel  lare  le$»  ko 
tian  ftoy  of  thefnreeediDg  metats,,  itis  m 
Chiafise  in  the  nuunifiwtuM  of-  tbat  e 
tioa  catied  mhUe^  copper,  and,  in  conji 
ler  and  zinc,  it  is  also  numufiicturedi  I 
riety  of  cbiidrensVtojs.* 
inc  is  a  naetal  pofiiessed  of  isonie  yerj  a 
ies,  and  may  be  applied  to  many  useful 
t  is  employed  by  Uie  Chinese  as  a  cuj 
country,  and  is  also  much  used  by  thi 
I  as  by  certain  artists,  in  various  useful  a 


At  nickel  gives  a  certain  degree  of  whiteness  to 
Wantage  by  some  of  the  Birmingham  mani^actu 
on  with  that  metal,  and,  by  others,  in  combination 
B  it  possible  to  discover  an  easy  method  of  manufiu 
there  can  be  little  doubt  that  it  would  be  found  4  ye 
il  for  the  making  of  surgical  instruments,  for  comp 
V  articles,  as  it  is  not,  like  iron,  liable  to  rust.  Ni 
(ed  with  magnetic  properties,  and,  when  freely  suspc 

north  and  south*  Ah  oxide  of  nickel  is  iised  tm 
^luoneU  and  poccelain.  In  different  mixtures  it  p 
if  and  grasa -green  tints.  Mr  Mawe  says,  that  coppi 
l^elt  fonns  a  metal  resembling  gpld. 
t  Zinc,  as  we  have  already  seen,  enters,  into  the 
^  pinchbeck,  and  brotae,     Tutenag,  the  well  knov 

much  used  in  the  manufacture  of  caudlesticks  anc 
d  which,  when  well  manufactured,  bears  such  astrik 
*i^ver,  is  prii^cipally  made  of  sine.  On  account 
ivanic  property,  it  is  used  in  the  construetion  of  the 
h  and  its  Blings  being  mixed  with  gunpowder,  pro 
>Qt  stars  and  spangles  yhich  are  displayed  from  the  fa 
orks.  Preparations  of  this  article  are  occasionally  us 
^^  a  white  oxide  of  sine  was  some  years  ago  propose< 
*f  white,  lead  in  house-i>ainting.  Calamine,  one  of  \ 
^  '^  gnat  demand  at  Birmingham  for  the  manufactu 
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'  Of  the  tisetf  of  the  two  nea^  diacaoered  maBedle 
meiialif  little  can  be  yet  said ;  aad,  a»  xinc  is  acoouoted 
by  a  laodern  author^  the  eomwcliiig  link  betmxt  the 
malleable  and  the  brittle  metaU,  I  fifaall  proeeedfioinit, 
as  the  lalBt  (^  thefcrmery  to  the  oonndeiation  of  die  laU 
ter,  in  which,  however,  I  must  endeavour  to  be  man 
brief,  having  dwelt  too  long  already  fkat  my  limits,  oo 
those  of  the  other  description. 


CHAPTER  XYIII. 

THE  BRITTLE  METALS* 


Jkruadc-'Jintimonj — Bumutli— Cobalt,  and  its  oxide  Zaffire*— Vaa- 
.  gumso— -Molybdena,  and  other  MetaU  of  the  Brittle  dcKriptumi 
.    vboM  uses  are  less  known,  with  those  of.  modem  diaeovery^Uici 

of  the  Brittle  Metals. — Wise  disposition  of  mineral  subetaaeea  ia  tte 

greal  Monhoiise  of  nature. 


**  TAe  Lord  kaih  creaud  medieinet  nU  <f  ike  earth  /  amd  ke  tkaiit 
^mm  wUi  not  abhor  tAem.**— Ecclbs.  zxSYiii.  4. 


It  will  be  the  less  to  be  regretted,  you  may  say,  if  you 
should  be  more  brief  with  the  Brittle  Metals^  for  some 
of  these  are  of  so  poisonous  a  nature,  and  their  oombi- 
naUona  and  admixtures  so  pemicioua  and  virulent,  that 
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the  greiler  ditUnce  we  keep  firom  them,  end  the  lese 
we  have  t»  do  with  them,  the  better.  It  is  not  to  be 
supposed  that  these  dangerous  artieles  can  be  of  mneh 
Q«e,  and  it  is  only  such  as  aie  the  most  senrioenhle,  or 
tsai,  at  least,  brajqilied  to  some  beneficial  purpose  in 
the  arts  of  life,  that  deserve  our  serious  consideration. 

But  do  not  be  so  hasty  in  your  censures,  or  rather, 
rash  in  your  conclusions.  I  shall  shortly,  when  I  come 
to  speak  of  these  dangerous  artides,  as  you  call  them, 
say  enough  to  convince  you,  that  even  these,  are  made 
to  answer  many  valuable  purposes,  and  may  be  bensfi-' 
eially  applied,  and  made  to  operate  to  great  advantage 
in  many  of  the  most  important  concerns  of  life.  But, 
even  although  this  were  not  the  case,  it  would  be  welt 
that  you  had  such  a  knowledge  of  those  poisonovis 
substances,  as  to  be  able,  at  least,  to  distinguish  them 
from  the  more  harmless  subjects  of  the  mineral  king« 
doffl,  were  it  for  no  other  reason  than  to  enable  you 
to  guard  against  their  pernicious  effects ;  for  you  will 
soon  observe,  that  although  they  are  often  mistaken  for 
others,  by  the  inexperienced,  and  the  most  fatal  conse-^ 
quences  in  many  instances  ensue,  yet  they  are  all  stamped 
by  the  beneficent  hand  of  nature  with  some  dtseriminat- 
ing  mark  by  which  they  may  easily  be  distinguished. 

You  see  that  bluish-white  and  brilliant  looking  sub- 
stance,  that  is  found  in  a  state  nearly  pure,  and  in  con^ 
siderable  abundance  in  diflerent  parts  of  Germany ;  and 
in  one  of  its  forms  or  ores  called  arsenical  pyrites^  is  so 
abundantly  diffused,  and  accompanying  the  ores  of 
copper  and  tin  in  Cornwall  and  Dev<»i6hire,  as  well  as, 
in  combinatiim  with  some,  metal  or  other  in  a  number 
of  other  mines.  This^  substance  is  called  Arsenic^  wluck 
y3 
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bos  been  described  as  a  most  virulent  peoaoa,  that 
;ht  to  be  expunged  from  the  calendar  of  medicine.  ^ 
Bumuth  is  a  reddish-white  semi-^metal,  harder  than 
rer^  and  composed^  as  you  will  observe^  of  broad  bril« 
It  plates  adhering  together.  It  is  so  brittle  as  easily 
break  under  the  hammer ;  is  the  most  fusible  of  all 
!  semi-metals,  melting  even  in  the  flame  of  a  wax 
idle;  and  has  the  singular  properif)  (contrary  to  a 
7  general  law  of  nature  J  of  expanding  as  it  cDols.fr 


AnHmony^  it  appears,  was  known  to  the  ancients,  for  we  are  toldj 
>  the  passage  in  the  Second  Book  of  KiDgs,§  where  Jezebel  is  le- 
lemed  as  having  ''  painted  her  face,"  on  the  approach  of  Jehu  to 
city  of  Jezreel,  implies^  in  the  original^  that  she  stained  her  eyes 
i  eye-brows  with  antimony^  for  the  purpose  of  making  them  look 
ck  and  large,  a  custom  which  at  that  time  prevailed  in  the  east. 
^Q  the  State  of  Connecticut,  in  North  America,  antimony,  in  its 
St  pure  metallic  form,  is  said  to  be  found  in  such  abundance,  that 
Sc  masses  of  it  may  be  seen  lying  on  the  ground ;  but  the  principal 
>ply  for  the  consumpt  of  Europe,  is  supposed  to  come  from  an  ore 
>Qd  in  Hungary  and  Norway.  It  is  also  found  in  a  pure,  or  in  a 
l6  of  alloy,  in  veins  of  mountain!:,  in  some  pares  of  France  and 
^eden,  as  well  as  in  other  parts  of  Europe ;  and,  in  Scotland,  there  is 
Dme  of  antimony  of  considerable  importance  at  Glendinuing,  in 
^mfriesabire,  which,  we  are  informed,  was  discovered  so  early  as 
oO,  in  searching  for  lead-ore,  although  it  would  appear  that  the 
vking  has  been  relinquished  for  some  time. 

Antimony,  as  we  before  noticed,  is  of  a  dusky  white  colour,  and 
A  laminated  or  scally  texture.  It  is  as  hard  as  silver,  but  destitute  of 
ictllity,  and  so  exceedingly  brittle,  that  it  may  easily  be  reduced  to 
'wder  in  an  ordinary  mortar.  Soon  after  ignition  it  melts,  and  by 
continuance  of  the  heat,  it  is  made  to  rise  in  white  fumes.  It  is  not 
ible  to  rust,  but  becomes  tarnished  by  exposure  to  the  air. 
^  Biunuth  is  not  very  generally  diffused  in  nature ;  it  is,  however, 
'  be  met  with  in  Sweden,  Norway,  Germany,  and  France ;  and  P*. 
§  2  Kings,  ix.  SO.  ;■ 
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But  what  is  this  ste^^ey  substance,  wUh  a  tinj 
I,  that  we  also  find  among  the  brittle  metal8,aiicl  w 
3  obtained  such  a  frightful  character,  in  coosequ 
is  said,  of  the  vapour  of  arsenic  which  issues  iro 
tnenting  the  miners  so  much  in  the  worki»g- 
iking  them  believe  that  they  are  afflicted  with  wi 
irits  ? — It  is  Cobalt* 

As  a  metal,  Oobalt  was  unknown  till  the  year  1 
len  it  was  discovered  by  a  celebrated  Swedish 
St.  It  is  very  difficult  of  fusion,  unless  with  th 
ion  of  phosphorus.  When  alloyed  with  meU 
iders  them  granulated, rigid,  and  brittle.  In  its  ] 
ite,  it  is  not  only  attracted  by  the  magnet,  but  si 
capable  of  being  rendered  permanently  magnel 

f.t 

I  is  said  to  have  discovered  some  specimens  of  it  in  the  gold  x 
resof  in  Siberia.  Cornwall  is  said  to  be  the  only  place  in  '. 
which  any  of  the  ores  of  Bismuth  have  been  found. 
1^  Cobalt  is  an  article  of  such  unwelcome  intrusion  into  the 
Germany,  where,  however,  it  is  to  be  found  in  considerable  i 
I,  that  it  was  once  customary  in  that  part  of  Europe,  to  inl 
>  the  prayers  of  the  church  service,  a  prayer,  that  the  mim 
Ir  works  might  be  preserved  from  cobalts  and  sj)irUs  / — It  is  to 
h  in  several  other  piU-ts  of  £arop6 ;  but  the  best  cobalt  is  sai 
duced  from  the  Swedish  ores.  Some  parts  of  England  a 
yield  this  substance  in  abundance,  particularly  the  Mendi 
Somersetshire,  and  a  mine  near  Penzance  in  Cornwall ;  a 
we,  observe?,  that  ores  of  this  metal  have  lately  been  discovi 
alluvial  soil  in  Che^ire.  A  considerable  quantity  of  cob 
\  dug  out  some  years  ago  from  the  copper  mines  of  Alva,  nei 
f;  and  Mr  Williams  mentions  having  picked  up  some  specin 
cobalt  ore,  from  the  rubbish  of  the  lead  mtiies.  Hear  Newton 
in  Galloway  in  Scotland. 
In  its  metallic  state,  it  is  not  employed  in  the  arts ;  but  in  < 
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Zqfftree,  a  colour  much  uaed  io  the  eactbratbhre 
uufaetures  in  Suffinedahiret  U  an  oxide  of  odball^ 
xed  with  about  three  times  its  own  weight  of  ealciiied 
d  pounded  flint  SmaU  is  a  kind  of  glass,  of  a  dark 
le  ookmr,  formed  by  melting  zaflree  with  three  paits 
sand^  and  one  of  potash ;  and  when  this  substance  la 
Mmd  to  a  coarse  powder^  it  has  the  name  of  sir^wk^ 
^UU.  The  same  substance  reduced  to  a  perfectly  fine 
impalpable  powder,  is  the-  article  which  is  designatied 
wder^ilue. 

Of  more  general  diffusion  than  either  of  the.  precede 
a^  i»Mangane^.  It  is  generally  diffused  through  iJl 
ads  of  rocks,  and  besides  being  met  with  in  smaller  or 
eater  proportions,  accompanying  other  metallic  ores, 
exists  in  oonsida^le  detached. masses,  eitb^  in  ibe 
nn  of  veins  or  beds  in  different  parts  of  the  world.*  . 


oride^  is  IVwind  extremely  valuable  in  mrioos  prooeties.  So  tbaC^ 
^e  it  for  all — Uiis  evU  tpirU  may  be  said  to  baye  changed  ita  nature 
dcr  the  influence  of  modern  science  ;  and  it  is  not  likely  that  wbem 
uses  are  known  and  duly  appreciated,  prayers  will  be  longer  offered 
for  preservation  from  cobalts  f 

*  Mines  of  manganese  have  been  long  worked  in  Britain,  parfleu^ 
ly  in  the  oountiea  of  Devon  and  Somerset,  and  near  £zetar;  aadia 
s  Mendip  hills  this  mineral  is  found  in  great  abundance ;  and  it  ii\ 
Jl  for  mankind  that  this  valuable  mineral  is  found  in  such  quan- 
7t  for  this  unseetidif  substance^  of  a  dark  colour  and  earthy  appeait- 
^9  toning  the  fingert  when  tottched.  In  ita  native  stale  of  ore,  or  UaeM 
vidf  as  it  is  called  in  Derbyshire,  is  now  become  an  article  of  grea9t 
^portance,  in  consequence  of  the  uses  to  which  it  is  applied  by  »•• 
n>  cbemisu  in  the  manufacture  of  otygen  gas,  and  that  ezteasively 
«d  article  in  the  procese  of  bleaching.  It  ia  thia  substance^  homely 
^  mean  as  it  makes  ita  appeannce  in  some  of  ita  forms,  that  is  iup* 
^  by  naturali9^  **  to  give  the  colour  to  tiis  ffnethysto  and  other 
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I  these,  th^re  wteMdfybdtffumy$M^^  « 
lest  of  metals^  but  which  has  sot  yet,  it  w 
in  reduced  into  masses  of  any  conndcrable  i 
Woi/hifn^  a  dark  brittle  substance^  not  um 
lornwall,  though  hitherto  of  very  limited 

or  TtmgHen,  a  very  wei^ity  rainera 
e  impUes,  and  is  obtained  from  the  last 
ibstance.  Titanium^  which  seems  to  oocup 
oe  in  relation  to  iron,  in  the  primordial  n 
It  manganese,  holds  in  those  (^secondary  f< 
^eUuriumy  which  resemUes  andmooy  ia 
ftracteristics ; — and,  Chrofnium^  which  in 
iful  green  colour  to  the  emerald ;— and  C 

TanUdium,  for  these  metds  have  been  V 
3  the  same  in  their  composition,  akhougli 
bave  come  originally  from  <^poate  quart 
1  y  the  former  being  discovered  in  a  mmei 
rom  Ammca,  and  the  latter  in  one  br 
land ;— «nd  Cerium  and  Uranium^  of  wh 
is  known, — with  those  belon^ng  to  the 
recently  discovered  in  the  ores  of  platin; 
entioned  ;<— and  others  of  a  still  more  n 
lich,  in  comparison  with  the  anttmony 
,  may  be  said  to  be  children  but  of  yestei 

»» ;**calcareoiis  spar  and  quarts  dariye  their  pink  tin 
ndritical  appearances  on  Yarious  substanees^.  and  the 
ke  representations  in  mocha  stones,  owe  their  ori^ 
»  first  importance  in  making  glass,  and  (no  doubt 
liadet  and  eoloufs  it  assumes,}  has  been  called  the 

J 

$  Mawe*s  Familiar  Lesaoos,  p.  22. 
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'  THX  USES  OF   THE   BRITTLE  HETAL8. 

'  Arfenkf  <<  the  name  of  which  alone,^  Malte  Bruii 
observes,  *<  excites  an  emotion  of  terror,**  is,  notwitlw 
standing,  of  connderable  importance  in  the  arts,  from  its 
serving  to  mineralize  such  a  great  number  of  other  mel 
tallic  substances.    On  this  account,  arsenic  is  peculiarl 

.  ly  valuable  as  a  chemical  agent ;   and  it  is  also  verjr 
much  employed  in  various  branches  of  our  common 

.  manufacture  and  the  useful  arts.  * 

Antimonyy  which  was  known  to  the  ancients,  and  once 
w  celebrated  in  the  laboratories  of  the  alchymists,  who 
hoped  to  discover  in  it  the  philo&opher'*s  stone,  is  now 
employed  with  more  success  in  the  composition' of  va- 

•  Anetdt  is  frequently  uMd  to  facilitAta  the  ftision  of  glass  m  wtlt 
« lo  pndvce  •  oortala  liagw  of  opadtji^     It  is  onployod  in  TMioul 
combinatioos  where  a  white  colour  ia  raquirsd,  and  jiarticiilariy  for  the 
whitening  or  bleaching  of  copper,  which  is  thereby  also  rendered  en* 
■_    pable  of  taking  a  fine  polish,  and  so  made  serviceable  in  many  of  the 
,  ODinpositlons  used  for  the  mirrors  of  reflecting  telescopes  and  other 
Optical  iaBtmsDenlik     PainlorB  make  aae  of  the  arsenical  praparationa 
called  yellow  orpiment  and  realgar ;  as  «lso,  the  beautiful  pigment 
■'  prepared  from  the  former,  under  the  name  of  king*8  yellow.    Dr  WiU 
>  lich  mentions,  that  a  very  beautifal  green  pigment  may  be  precipitated 
from  bfamnlriol,  by  a  watery  solution  of  white-arsenic  and  vegetable 
>  ilkali ;  nnd  tiiia,  he  observes,  when  prepared  either  with  water  or  oil, 
aifords  a  permaaent  colour.     In  the  art  of  dyeing  it  is  likewise  of 
^  gnat  senrico    combined  with  eulphur  it  has  the  property  of  readily 
^  disioWing  indigo,  lor  which  purpose  it  is  used  in  the  printing  of  en- 
$\  lieo  and  other  cloth,  and  some  dyers  are  said  to  understand  the  art  of 
f  imparting  beautiful  shades  of  cdours  to  furs  by  arsenical  solutions. 
K)      Arsenic  is  also  used  in  the  aaaufhctura  of  small  shot — as  a  poison 
^  for  rats  and  mace    end,  •diluted  with  water.  It  attracts  and  poisons 
flics.    There  cwraot,  ^wever,  be  too  much  caution  in  using  this  pre<: 
psraUop,  aa  well  «a  in  the  dii&Eent  forma  ia  which  it  is  administered 
IB  medicine^ 
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ledicines^-in  the  making  of  pnotiog  ^pc 
nposition  used  for  the  plates  on  wbich  mi 
ed,  and  in  different  other  UJBeful  preparadc 
nuth  is  used  in  the  composition  of  the  softer 
ST,  and  for  giving  hardness  to  tin  and  oth( 
[t  is  used  in  the  composition  of  pewter,  in 
)n  of  printers^  ^yp^s^  A^d  in  various  mctalli 
and  on  account  of  its  great  fusibility,  i 
for  rendering  other  metals  more  fuiable. 
ilgamated  with  mercury,bismuth  renders  tt 
fluid  ;  and  the  addition  of  it  to  mercury  ai 
to  be  found  useful  in  the  art  to  which  tha 
n  is  applied,  in  the  silvering  of  lopkiug«-g 
arl  white  J  that  dangerous  ^cosmetic,  which, 
circumstances,  tends  to  blacken,  instead 
r  the  eomplexiou,  is  a  preparation  or  o] 

of  what  use,  you  maj  ask,  is  the  evil 
the  working  of  wbich,  from*  the  mines  i 
has  been  attended  with  such  injurious  i 


preat  importance  m  medicine  wiU  he  seen  by  the  enn 
>f  the  most  valuable  preparations  in  which  this  artii 
Antimonial  wine — emetic  tartar — butter  of  antfanoi 
ny,  and  James's  powder,  or  aotimonlal  powder,  mre  a 
oro  this  valuable  imiaecal.  The  oxides  oi  aatimony 
1  for  the  colouring  of  glass. 

ntimony  has  been  identified  with  the  mineral  with  wiii 
id  her  face  in  days  of  iold,  a  preparation  from  this  m 
ed  state,  under  ibe  name  of  peaH  white,  is  said  to  J 
1  for  a  similaf  purpose,  in  modern  times ;  a  practiee^ 
>  much  condemned,  noc  only  on  account  of  the  dan 
s  attende<i,  but  from  its  iiyuriog  botii  the  teitura 
at  of  the  skin  it  was  Intended  to  beautifjT. 
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It  has  been  already  noticed,  that  cobdU  in  tiimekiH 
tate,  is  ndt  employed  in  the  arts,  but  the  uses  oKzaffret 
in  oxide  of  this  metal,  are  numerous  and  important. 

We  come  now,  to  that  useful  article  in  modern  soienoi 
Vanganese^  which  has  been  defined  to  be  a  ooIcHifiti 
)rinciple  very  extensively  distributed  in  nature^-« 
hat  which  gives  a  violet  hue  to  the  orystals  of  fluate  < 
ime,  and  to  a  number  of  the  schorIs--and  yet  mixed  i 
1  small  quantity  with  the  substance  of  white  gl^ss, ' 
has  the  property  of  clarifying  it,  and  freeing  it  froi 
impurities.* 

Of  the  uses  of  molybdena^  and  the  other  rare  or  ne^ 
iiscovered  metals  of  this  class,  we  can  yet  say  but  littU 
wd  it  will,  therefore,  be  as  well  that  we  pass  tbem  OVi 
for  the  present  without  farther  observation.  ,We  ha^ 
certainly,  however,  seen  enough  to  convince  u«,  fi*o>i 
the  properties  and  qualities  of  those  metals  with  whic 
i^e  are  acquainted,  that,  in  the  stores  laid  up  for  bi 
use  in  these  subterraneous  apartments,  our  bouhtili 

*  Manganese  is  used  in  «  double  capacity,  both  as  a  coloarii 
material,  and  as  a  destroyer  of  colour*  As  a  colduring  mBteM,  ti 
iaitaton  of  several  lunecious  stones  are  indebted  to  it,  for  tl|e  red  m 
purple  tints  which  they  give  to  what  they  call  the  oriental  ruby*  i 
'«lais  ruby,  and  the  amethyst.  And  from  the  amazing  property 
lutt  of  destroying  every  tinge  left  in  glass,  it  has  obtained  the  app< 
litioti  of  ioap  giatt*  Bat  the  most  important  use  to  which  mang 
new  is  now  applied,  and  which  has  greaUy  extended  its  utility,  is  t 
■liicoTery  oi  chlorine  goM,  (as  it  is  called  by  chemists,}  so  efficacimu 
the  process  of  bleaching ;  and  so  great  is  the  quantity  of  oxjfgen  g< 
»bicb  this  valuable  mineral  furnishes,  that  a  tingle  ounce  of  manganei 
'^  laid  to  produce  two  quarts  of  the  gas.  In  consequence  of  these  d 
foveries,  manganese  is  now  become  a  most  valuable  article  in  the  woi 
of  art,  and  iu  cbnsumpt  within  these  few  years  wouderfiiUy  tnccttK 

VOL.  I.  Z 
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Benefactor  has  not  been  unmindful  of  our  wants,  how- 
ever varied ;  and  of  our  necessities,  however  urgent 

Yes  1  These,  with  an  innumerable  quantity  of  other 
useful  and  valuable  materials,  of  which  those  I  have 
mentioned  may  be  conudered  as  only  6pedmen8,aie 
safely  locked  up  by  Paovidekck  in  this  great  iioft- 
house  i^Nature^  and  ihi  key  given  to  Industry  to  take 
out  and  apply  as  necessity  may  require,  or  ciroumstaooei 
direct;— -and  in  the  disposition  of  which  we  may  beat 
H  loss  what  most  to  admire,— -the  bounty  of  our  Hea- 
VEMLT  Father,  in  thus  so  largely  making  {Mt)vimonfor 
pur  numerous  wants,-w)r  his  toisdoviy  in  fJacing  tbea 
0t  «uch  convenient  distances  below  the  earth^s  surface, 
•as  neither  to  obstruct  by  their  bulk  die  (operations  go- 
ing on  upon  it,  or  to  be  beyond  the  reach  of  moderate 
labour  when  the  necessities  of  man  call  aloud  for  their 

How  inconvenient^  for  instance,  would  it  have  beeo, 
jmd  whfit  small  space  left  for  cultivation,  had  these  use- 
ful  layers  and  beds  of  stone  and  of /im^—- of  coal  and  of 
.ironstone^-^(  clay  and  of  nuirl,  which  we  have  several- 
ly passed  in  our  progress,  been  promiscuously  scattered 
-abbot  in  our  fields  and  vineyards,  or  piled  up  in  ud- 
conth,  naked,  and  deformed  masses,  without  the  slight- 
est depth  of  soil  for  a  covering ;  and  how  inaccessible  to 
human  labour  and  ingenuity,  or  to  what  an  expense  of 
Joss  of  time  must  man  have  been  put,  in  coming  ai 
them^  had  they  been  sunk  miles,  instead  of  so  many 
feet,  into  the  bowels  of  the  earth  ? — Reflecting  upon 
these  things,  before  going  farther  in  our  researches,  ve 
ihave  good  reason  to.  exclaim :  In  goodkess,  as  well  h 
^  IV  WISDOM,  Itast  Thou  made  them  aUT 
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dons  stones  — «•  tlock  CiTstal  —  Span  —  Nature*s  St 
lowers— BeaotiM  bouqiMts  of»  in  the  Edinboigh  Gi 
ranw*— Pradous^fiioaea-describedy  and  mhete  tbey  have  tl 
•-Rock  Crystal  and  its  varieties^- Valuable  stones  of  an 
eription.-^Span — Deibjwhirt  Caverns — Grotto  of  A 
Grotto  of  Oanges-^Simpla  process  adopted  by  Nature 
nation  of  kar  ttditttfiiMOtta  wiiad«rB.^-*Uaet  of  Um  Ofd 


^  The  Iwtfy  diamond  drinkt  thy  purest  rays  $ 
At  tkee^  the  ruby,  lighti  its  deepening  glow  $ 
'  IVom  thee  the  aappliffo,  eoHd'etker^  taku 
Its  hue  cerulean  ;  «-— 
The  purple  streaming  amethyst  is  thine, 
mUk  ihy  own  smiie  the  yell&w  topM  bwnug 
Th*  unfruitful  rockUself,  impregn'd  by  thee 
In  dark  retirement^  forms  the  ludd  stone.**— «B0II 
^'  Mie  rwfi  ^  erjt^  and  Ms  glassy  aMeef.*'-— lu 

£  have  thus  completed  the  circle  of  what 
led,  Nature^s  Sabterranean  Apactments ;  a 
4ced  into  the  contents  (although,  it  must  be 
I  in  a  very  cursory  manner,)  of  several  of 
uch  we  had  access;  for  it  must  not  be  A 
It,  %the  laigest,  or  most  ^ntrical  aparto 
eatest  stretch  of  human  research  and  iogen 
▼er,  as  yet,  been  able  to  Qnda  key. 
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i  have  examined  the  granitic  pavement  of  this 
srful  structure,  an4  have  ascended,  as  by  somioj 
through  the  different  strata,  and  layers  of  stones, 
;her  substancea^  which  more  imm^iately  sunround 
round-floor  formation,  or  rest  recumbeat  upon  it, 
many  stories  ia  our  ample  dwelling ;  till  we  have 
d  at  the  outward  superficies  or  crust,  and  taken 
sance  of  the  more  loose  materials  which  there  accu- 
e,  and  which-  may  be  compared  to  the  dust  thai 
rs  on  the  roofs  of  our  lesser  bi^tations. 
i  have  selected,  as  we  have  gone  along,  from  these 
repositories,  and  taken  into  consideration,  a  fev 
[lenaof  tlieir  wonderful  contents,  whether  in  the 
of  earths  And  stones— of  salts. and  other  saUae 
inces— of  combustibles — or  metals.     But  there  is 
ass  of  substances  which  we  have  entirely  omitted, 
lat  class,  bad  we  been  guided,  as  is  the  too  pre- 
;  practice  of  the  world,  by  appearances,  would 
net  with  bur  earliest,  instead  of  our  almost  latest 
ion. 

at  class,  I  would  here  denominate,  the  ordeb  of 
JANCIES,  which,  although  I  believe  an  unlieanlof 
lation  in  the  naturalises  calendar,  I  think  I  am 
ited  by  appearances  to  apply  to  the  order  o(pr(- 
ftimes^  and,  I  may  add,  their  more  huitible  imiu- 
:he  offspring  of  those  prodigious  masses  of  rock 
ly  some  of  which,  constitute  part  of  our  native 
ains — as  welt  as,  to  those  beautiful  spars  which  line 
side  of  so  many  veins  and  caverns,  or  hang  sus- 
j  from  the  roofs,  or  rise  in  ifiassy  concreti^  fi^o^ 
ttoms,  of  those  resplendent  and  wonderful  grottos, 
at  once  astonisli  and  delight  the  spectator.  These 
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may  be  termed  Nak$r€^s  SuUerrmtimm  Fhwer$;  aod 
what  beftutifiil  bouquets  da  the  tablet,  in  the  priodpftl 
or  oentiml  apurtment,  of  our  college  museum  display  !* 

Yes :  it  is  from  the  bowels  of  the  earth  that  these 
bright  shining  glories  are  extracted  !  It  is  in  the  veins, 
and  beds,  and  huge  unseemly  masses  which  we  have 
jast  been  considering,  or  from  the  fissures  and  caves, 
and  grottos  and  caverns  that  occasionally  break  in  upon, 
and  form  interruptions  to,  the  stcata  of  our  gbbe,  that 
these  refidgeni  ^iti-^these  resplendent  forms— these 
translucent  pieces  of  various  colour,  and  dye,  and  hue 
•—derive  their  beauty  and  their  being. 

The  earth  is  the  birth  place  of  rubies,"}*  as  well  as  of 

*  In  dieir  natire  place,  the  etrtb,  these  prectoas  and  bright  tbinin^ 
substances  are  often  locrocted,  m  mixed  up,  with  more  coane  ami 
onseemW  materials,  or  are  locked  up  in  the  shades  of  obscurity  ia 
Nature's  secret  presses,— but  here  (in  the  museum)  they  are  made  to 
&hine  forth  in  resplendent  lustre^  under  all  the  adYantagea  of  the  most 
exquisite  polisfa.  * 

Indeed,  to  such  advantage  are  soma  of  these  variegated  subalanccf 
of  beautiful  formation  here  displayed,  that  it  ia  diiBcult  to  distinguish 
between  the  apparent  and  the  real — for  here,  as  I  observed  before,  tho* 
humble  Caimgorum  of  our  native  mountains,  whidi  is  but  a  variety 
of  rock  crystal,  is  made,  if  not  to  outshine,  at  least  to  vie  in  splen- 
dour with  the  diamond  itself;  while  the  numerous,  I  may  say  muU 
titudinoos^  members  of  the  llunily  of  t/Mr»  and  eoneretiomf^  which 
<ias2le  and  sparkle,  and  confound  and  delight  the  eye,  in  this  gor. 
geous  temple  of  enchanting  magnificence,  give  to  the  whole  an  air  of 
tomething  so  surpassing  description,  that  the  imagination  may  try  i«a 
powers  to  comprehend  the  nature  of  its  contents,  but  which,  notfain|^ 
but  actual  aeeing,  will  enable  one  fblly  to  understand. 

t  ^^fOk  hence  eomea  the  D^mtrnd^  or  adamant  of  the  anctento, 
wbose  proud  reflected  rays  of  light  in  the  absence  of  the  sun,  must 
ever  give  it  the  most  distinguished  place  among  stones  the  most  pr»« 
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ihat  be^iatifur  v»riety  of  quartz  fottnatidn,  caHed  Rodi 
CrpHal^  wKilch^  in  cbdsequenbe  of  its  transparency  and 
^^t' purity,  was  considered  by  the  ancients  as  water 
crystallized  or  congealed ! 

r  No  wonder,  then,  that  some  of  its  varieties,  on  ac- 
count of  the  tinges  and  appearances  they  assume,  have 
been  designated  by  the  names  of  those  precious  stones 
to  which  they  bear  the  necM*est  resemblance.* 


dous,  ntitWithstan^ing  ihe  successful  attempt  of  modem  chemistry,  to 
ftripit  of  its  gloiy^  by  demonstrating  its  humble  origin,  and  pladng  it 
in  the  list  of  combustibles. 

The  eriental  ruby — whether  arrayed  in  robes  of  dazzling  red  of 
intense  brightness,  or,  as  it  sometimes  appears,  in  colours  beautiful- 
ly raried  and  dirersified  ;< — the  oriental  emerald^  which  is  not  so 
much  Yaloed  on  account  of  its  rareness,  as  to- the  charming  gren 
Ipue  of  its  colour  iT— the  oriental  aapphiref  whose  great  tiansparenc; 
4nd.d)^liqae.gi;adadons  of  shade,  from  the  deepest  blue  to  an  ahnoit 
imperceptible  tinge,  has  so  long  made  it  so  much  prized; — the^r^i^m 
Qf  almost  adamantine  hardness ;— the  hyacinik,  or  jacinth,  of  dark- 
orange -red,  another  variety  of  the  jargon  ; — the  spinel  and  balais  ti- 
^eties  of  the  ruby,  the  former  of  a  carmine,  the  Matter  of  a  cocfaioeal 
^t; — the.  straw-coloured  Ip/MU,  another  variety; — the  oriental amc- 
t^it.  of  purple  hue; — the  beryls  or  aqua^marine,  so  caUed  from  its 
mountain-green  aspect ; — the  tourmaline  with  its  smoky  tint ; — the  e&ry. 
toberyl  of  yellowish,  or  brownish -green,  colour; — the  chrysolite,  wbicii 
ill  hardness  scarcely  exceeds  that  of  glass;— 4md  the  humble ^ame/, 
said  to  be  the  cheapest,  of  precious  stones,  and  the  coarser  kinds  of 
which  ar^  §^etimes  used  as  sobstitutes  for  emery  ;-^«f«  all  the  off- 
lypring  of  Qur  piarei^t  earth. 

<*  We  accordingly  find,  that  what  is  catted  the  common  amethjst, 
if  no  more  thao  a  Tiolet-^oloMred  crystal;— the  £dse  ruby  is  a  cry- 
stal of  a  red  colo^  ;-*-|hjB  false  ^rater-sapphire  is  a  blue  crystal  ;-tbe 
false  emerald  i^  a  green  variety  qf  cryistal; — the  topazine  crysul  is  of 
A  yellow  colour,  and  «he  eairngprufnsr  which  are  usually  of  a  smokj- 
y^low^  or  brownish  colour,  and  are,  at  present,  so  highly  prized,  and 
•f  so  much  request  for  various  purposes  of  jewellery,  are  nothing  moft 
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Here  tko  derive  tbeir  origin — the  thalctdof^f  than 
which  few  stones  are  susceptible  of  a  more  exquisite 
polish— the  oaj^  with  iu  ooooentric,  and  the  mrdof^ 
with  iu  regular  iMinds.* 

than  the  pure  crystals,  m  I  before  remmrkad,  of  our  native  bills,  and 
bave  their  name  given  them  from  that  particular  mountain  in  the  High* 
lands  of  Scotland,  from  whence  tfaej  have  been  obtained  in  the  great* 
«t  abundance. 

It  has  also  been  lately  aanonnccd,  that  a  eryilaUmine  bad  been  die. 
covered  in  France,  near  Vic^  in  Lorraine.  The  toil  of  whidi  ie  said 
to  be  white  as  alabaster  i  iU  crystals  purer  and  more  brilliant  than  tbe 
specimens  which  have  been  procured  from  the  mines  of  Poland  and 
Austria;  and  every  thing  indicates,  the  account  adds,  that  its  mass  is 


*  The  corndianf  usually  of  a  red  or  fleshy  bu«,  though  somedmea 
white^  orsngc,  or  yellow  ;--tbe  cAryanfAnur,  that  is  found  so  well  to 
barmonize  in  certain  situations  with  the  diamond  and  pearls;— the 
iWtfontf,  or  helioirophe,  with  the  use  of  which  such  absurd  notidns 
tre  associated ; — the  jusjfer  in  alt  its  Tariety  of  tints»  and  oolourg;  and' 
(tripes,  and  spots,  of  which  to  many  beautiful  specimens  are  to  be 
found  among  the  other  pebbles  on  our  shores ;— the  agaie,  capable  of 
receiring  so  high  and  beautiful  a  polish,  and  the  most  beaatifiil  of 
which  are  said  to  be  those  found  in  our  own  neighbouffaood,  under  the 
same  of  Scots  pebbles;— tbe  beautiful  opals,  whos*  elegant  pby-of 
briUiaat  colours,  ▼ariously  modified,  made  them  eo  much  esteemisd 
hy  the  ancient  Romans,  and  one  of  the  varieties  of  which,  the  irMCAer 
ofpearf  opal,  is  still  so  esteemed  by  the  present  Italittis ;  as  well  as  • 
number  of  beautiful  specimens  of  tbe  felspar  family.  The  Jma^ 
*on  stone,  found  on  the  banks  of  tbe  river  of  that  name  in  Scmth  Am»» 
nca,  is  a  green  variety  of  this  order.  The  Labrador  feUffOT  of  more* 
iKMthent nations,  and  whose  brilliant  appearance  ib  so  attractive  to  tho.' 
notice  of  the  curious  passenger,  as  he  sails  along  the  rivers  of  Labra-> 
dor,  in  North  America,  is  another.  But  moonti&ne,  or  advUnrid,  Is  tfac^ 
purest  kind  of  this  substance  that  is  known^  and  is  supposed  to  hav* 
the  sama relation  to  common  felspar,  as  rock  crystal,  that  beautifully 
pure  substance  %e  have  lately  noticed,  haa  to  common  quarts  or  saxuU 
rtone,  _         .  i 
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iriety  of  those  beautiful  substances 
1  we  observed  lining  the  cavities,  and 
>staiices  which  are  coutained  in  veins, 
told  exhibited  in  such  profusion  in 
lerful  caverns  and  grottos  which  now 
)ur  attention.     What  a  prochgious 

called  Derby shirespar^  do  we  ob- 
endous  caverns,  which  have  so  often 
'  and  astonishment  of  the  occasional 
antic  country  ?* 

rmerly  most  celebrated  for  its  won- 
r  rather  accumulation  of  those  mine- 

Grotto  ofAntiparoSf  a  small  i^laad 
!hipelago."f- 


rems  in  the  Peak  of  Derbyshire*  have,  indeed, 
iber,  and  considered  among  Uie  wonders  of 
caUed  the  Music  Chamber^  Mr  Hutchison  ob> 
petrifactions  take  the  semblance  of  the  pipes  of 
r  parts,  these  stalactites  are  formed  into  elegant 
IS  exact  a  symmetry,  as  if  they  had  been  cbis. 
il  artist.  The  Grotto  of  Paradise,  for  it  can- 
thing  terrestrial,  is,  of  itself,  a  beautiful  crys> 
twelve  feet  high,  and  in  length  twenty  (eet, 
Lar  to  a  gothic  arch,  with  a  countless  number  i 
ng  from  the  roof.  But,  the  Oroito  of  Calypx, 
cavern,  and  said  to  be  upwards  of  2000  feet  i 
the  beautiful  appearance  of  the  different  crys. 
m  of  an  azure  cast,  and  the  echoes  reverber-  | 
nakes  the  visiter,*'  in  the  words  of  our  tourist 
bed  the  secluded  retreat  of  some  mythobgicai 

:ent,"  says  Dr  Clarke,  who  visited  this  sio^-  | 
y  ropei,  which,  on  the  different  decUvines,  m 
If  or  are  joined  to  a  cable,  which  is  fasten«d  k 
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.  I  sdd formerly;  for  Among  the  fevetttUoos' of  new 
diiocnrery,  we  find,  that  the  glories  of  this  wonderfiil 
cavern  have  now,  in  their  turn,  beoome  eclipsed  by  the 
gigantic  curiosUies  of  the  groUo  ijf'Gamgu^  so  fiilly 
descrHied  in  the  8th  niimber  of  the  £diabi»gh  Journal 
of  Sdeoce,  just  published.* 


the  enfraoce  Around  a  ttalactke  pillar.  In  this  nHttmcr,  w«  wcra  eon- 
ducted,  first  down  one  decfivityy  and  then  down  another,  nntU  We  en- 
tered the  tpacioos  chambers  of  this  tnil  j  enchanted  grotto. 

^  The  roodT,  the  flooiry  the  aidea  oC^a  whole  aeriea  of  nugniUcwit  c»* 
vemsy  were  entifely  invested  with  a  daaxling  incniatatioil  as  while  aa 
snow.  Coluninsy  soobo  of  which  were  Sve-^nd-twenty  feet  in  lengthy 
pended  in  Sne  icide  fbnna  aboiw  eur  heads ;  fortunatelyf  some  of  them 
are  so  Aff  above  tiie  reaeh  of  the  mmwroiia  travelleni  who»  during 
muiy  ages,  have  visited  this  phes^  that  no  one  haa  been  eble  to  injury 
orto'remove  them.  Others,  eitended  from  the  roof  to  the  floor,  with 
diameters  e^ual  to  that  of  the  meat  of  a  first  rate  ship  of  the  line. 
-  '*  The  iacrustations  ei  the  'floor,  caused  by  fdUling  drops  from  the  sia> 
iactitos  above,  had  grown  up  into  dendritic  and  vegetable  forms«  which 
first  suggested  to  Toumafort,  the  strange  notion^  of  the  vegetation  of 
stones.  The  laet  diambcr  into  which  we  descended,  sufpriscd  us  more 
by  the  grandeur  of  its  exhibition  than  any  other.  Probably  tlier^  are 
many  other  chambers  below  this,  yet  unexplored,  for  no  attempt  hie 
been  made  to  penfetrattf  ftrther ;  and,  if  this  be  tiiie,  the  new  catems, 
when  opened,  would  appear  in  perfect  splendour*  unsullied,  in  any 
part  of  them,  by  the  smoke  of  torches,  or  by  the  handa  of  intruden. ' . 

*  The  followiag  short  extract  will  convey  to  the  reader  some  idea 
of  the  grandeur  of  one  of  the  chambers  oi  this  astonisliing  cabinet)  af 
it  may  be  well  styled,  of  Nature's  underground  stupendous-  wonders.' 
"  At  a  greater  distance  were  seen  four  twisted  columns,  of  a  yellowish 
hue,  and  trarspfirent  in  several  places,  notwithstanding  their  siaei 
Four  men  were  not  able  to  grasp  tliem.  Their  height  could  not  be 
estimated,  but  we  supposed  they  touched  the  roof. 

^'  This  chamber  is  as  large  as  the  half  of  Ganges.  Our  eyes  were 
able  neither  to  measure  the  height  nor  the  deptli  of  it.  We  perceived 
cavities  whldi  human  industry  could  not  make  us  penetrate.     Seated 
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And  how,  you  may  a^lr,  Ofttthese  curioin  sloii j  neks, 
ift  stallEictates,  as  they  9xe  called  by  luitoirifists,  ftmied  ? 
^^How  are  these  foeacitiftil  spedmens  of  Nature'^s  won* 
derfut  worktitanshlp,  some  of  them,  «»  w«  haw  aceo^ 
ef  such  prodigious  dknensioasy  brought  to- su^  matu- 
rity and  perfection  in  these  dark  chan^bers  of  obacuri* 
ty  in  the  lower  parts  of  the  earth  P  This  is  by  a  pro* 
cess  so  exeeedingly  simple,,  tha^  like  many  of  the  ope* 


of  objects,  that  we  were-  losr  in  mute  ftdmkatioii..  Amnogalhien  «ie» 
AB  obeliak,  m  high  as •  churdi,  tenniiwled  witii  •  ^ir^  R  weeper 
fccUy  round,  and  of  a  reddish  coloi»v  eJiiieted:  tbroaghont  the  wUde  of 
hs  height,  and  in  the  most  exact  propdrtion.  Wo  saw,  alid^  i 
M  large  m  chtmliee,  eometimee  In  ,ikm  Am  of  eaacodi 
MaeNMing  ebnds..  In  oAer  plaeet  wsm  iMft;  oolmao  bnfcn  in  aa 
directions,  liDd  eofcred'  widi  ramiioalibnt  oToifaBiar;  caaliliimi^ 
nmsllns,  and  trreryGpecies  of  the  most  ungular  and  faiied  <onibina» 
tiont.  One  of  the  wonders  of  tint  grotto  is,  a  oolAeaal  etatne  j^aeed 
Upoa  4  pedeetal;  and  itpr eatuUng  a  w— inn  hoUmg  two  iafttfc  His 
ftntno  wo^d  be  i^orthf  of  the  greateat  floferdgn  of  £oiop%  tf  it 
000^1  be  remored  without  Ibsmg  that  foim'  #hachr  we  hanro  ao  dbtactlf 
Obaerred  it  to  possess* 

.  **  In  oferjr  part  of  the  jgrottobar*  seen  ftfoges,  eurtidBSy  ooMs  of  ena» 
ml  and  eryUals,  laces,  and  ribbons,  so  deticateljamnged^;  that  h  was 
necessary  to  prove  that  man  had  never  penetsated  these  r^oas,  beface 
^ne'pould  believe  that  they  were  npt  the  work  of  the  most  skUfitl  ar* 
t!st»  This  chamber  is  round,  and  may  be  compared  to  a  Basilica  svr* 
rounded  with  chapels  more  or  less  elevated.  In  the  middle,  there  rises 
a  dome,  which  we  conjecture  to  be-about  300  feet  high.  The  descrip* 
tion  of  the  grotto  of  Antiparo^  which  we  believed  to  be  fabulous  io 
M.  de  Touroefort,  and  which  appeaxs  from  the  travels  of  M.  le  Comts 
de  GouAer  not  to  have  been  exaggerated,  is  o  feeble  image  of  the 
grotto  of  GaDges»$ 

§  IVansUted.  from  MarsolUer,  as  given  in  Renaud  de  ViHMck^ 
Voifo^  dnfu  U  Languedoc,  Paris  1825*  Edioburgh  Journal  of 
icienee.  No.  8.  April  1825, 
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ntioiu  tff  NiMi%  it  ailiimibel  IM  iiNM  by  the  u^^ 
citjMd  unarteaiatiom  mwiaer  in  which  it  is  carried 
OB,  Uittievw  hy  it»  efftttai  iwoadcrful  — w  baYe juM 
seen  tbem  diaplajcd.* 

USES  OF  THK  CntDKE  OV   BXILUANCISt. 

And  what,  it  may  be  farther  inquired,  are  the  tuea 
for  which  these  curious  productions  were  formed,  or 
rather,  to  wliich  they,  as  well  as  the  more  Taluable  pdr« 
^  tioQ  of  the  order  of  brilliancies  are,  or  may  be  applied 
lA  the  useful  arta^-or  for  the  aervice  of  man  ?  Mothiof^ 
we  are  taught  to  believe,  has  been  made  in  Tain,  and 
this  order,  it  is  not  to  be  supposed,  (unworthy  tm  I 
may  have  deemed  it  of  earlier  notice,)  has  been  created 
merely  to  be  enveloped  in  perpetual  shades. 

I  said  these  may  be  termed  Naiure^s  mbkmmean 
jlotoers^  but  although  many  of  them  are  converted  into 
trinkets,  and  used  chiefly  for  ornamental  purposes,  we 
shall  find  others,  if  we  attend  to  the  uses  to  which  they 
may  be  severally  applied,  formed  for  other  purposea 
than  merely  to  delight  the  eye« 


*  **  Hie  wateir  whieh  oons  throogh  die  crevices  of  limcstODejockik*' 
70U  obterre,  **  becomes  ttrongl/  impr^nated  wiUi  minute  pertidei  of 
time.  This  water,  when  it  has  reached  the  roof  or  side  of  a  csTeniy  it 
generally  suspended,  for  a  conuderable  time,  before  a  drop,  of  stifi. 
cteot  sise  to  fall  bj  iu  own  weight,  is  formed.  In  the  interval  whicl» 
thus  elapset,  *o/mm  of  the  particles  of  Ume  are  separated  from  the  wafer, 
owing  to  the  escape  of  tlie  carbonic  acid,  and  adhere  to  the  roof,  la 
tiiig  manner  successive  particles  are  separated,  and  are  attached  to  each 
other,  until  what  is  called  a  ttaiaetile  is  formed.  If  the  water  collects 
and  drops  too  rapidly  for  all  those  stalactites  to  form  from  above,  it 
fallg  upon  the  floor,  and  there  forms  a  part  of  these  curioua  iiicrtts*> 
tstiona  Uiat  meet  the  eje  in  that  diraction.** 
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The  dkimond,  aldiMgh  of  Utile  vidoe  in  the  order 
f  combustibles^  rattksbi^  in  tbe^xirder  of  gebis;** 
he  oriental  rtdnf  seems  to  have  been  in  \Diidi  request 
imong  eastern  princes ;  -f*-^tbe  oriental  sapphire^  ami- 
hystf  tgpaZf  and  emerald,  are  all  in  much  request  for 
mrposes  of  jewellery.  J 


.  *  Being  the  hardest  of  all  known  bodies,  it  is  most  excellentlr 
dapted  for  the  services  of  the  glasier  and  gUss  cutter.  It  is  nsedbr 
lockmakers  in  the  finer  kinds  of  work, — by  lapidaries  for  the  purpose 
f  slitting  hard  stones,  and  fbr  cutting  and  engraving  upon  otber  pre- 
ioi|s  stones ;  but  the  pf inicipal  use  of  the  diamond  is  in  jeweOerj,  aui 
f  xmtich  is  tbe  possession  of  this  article  valued,  that  a  diamond  tht  is, 
r  was  lately,  in  the  possession  of  the  Queen  of  Portugal,  and  said  to 
retgh  11  ounces,  was  estimated  at  the  enormous  sum  of  L.  5,644,800' 
f  Travenier  states,  that,  in  the  throhe  of  the  Great  Mogul,  be  sav 
ib  less  than  108  rubies ;  and  among  the  jewels  of  the  King  of  Caiuir, 
hat  were  sold  by  auction  in  London,  in  IK 20,  there  was  a  ruby  ac- 
punted  of  great  magnitude,  being  two  inches  long  and  one  broai 
rhe  hardness  of  this  stone  is  such,  that  the  ancients  do  not  appear 
D  have  been  in  possession  of  the  art  of  cuttinjg  it  ^  and,  by  the  mo- 
terns,  it  is  applied,  in  some  instances,  to  purposes  similar  to  the  dii- 
aond,  particularly  in  the  construction  of  time-keepers,  no  stones  bar. 
ng  been  found  sufficiently  hard  for  jewelling  the  holes,  but  the  rubj 
nd  tlie  diamond. 

'  I  Jargons,  about  a  century  ago,  wer6  much  used  in  mourning  or- 
ftfueots,  and  are  still  in  request  Tor  the  jewelling  of  vvatchesandtiine- 
ieces*  The  hyacinth,  or  Jacinth,  when  bright  and  free  from  flaws,  raakn! 
superb  stone  ring.  The  spinel  and  haUus  mby  being  easily  wrought, 
nd  taking  a  high  polish,  is  usually  s€t  in  rings  and  brooches,  sur- 
Minded  by  brilliants.  Topazes  have  been  used  for  the  purpose  of  en. 
riving.  The  cabinet  of  the  Emperor  of  Russia  contains  several  iin« 
^jMiaes  of  this  kind  ;  and,  in  the  National  Museum  at  Paris,  there  'n 
Superb  Indian  Bacchus  engraved  on  a  topas.  The  beryl,  or  aqw^ 
ktrine,  is  usually  made  into  necklaces,  and  aometiraes  employed  foc 
motdhes  and  seal  stones.  Tlie  tourmaline  fnmish^  in  the  shape  oi 
^Bgs,  those  small  electrical. ouiehincs,  with  which  the  wearer  ainus» 
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.  If, we  des^ead  to  that  bewtiful  inoUttv  of  .many  of 
these,  rock  crygtal^  4o  what  a  number  of  uaes  do  we 
find  it  applied.* 

The  manufactiire  of  articles  from  ^uor  9par^  gives 
employment  to  a  great  number  of  industrious  fiimilies 
ia  Derbyshire,  where  it  exists  in  such  great  abundance 
fts  to  obtain  for  it  the  name  of  Derbyshire  spar,  aithottgh 


bis  companions.  Such  it  the  hardnets  of  the  ekiy$oberjflf  Uiat,  when 
propcrljT  polished,  it  ia  said  to  receive  a  lustre  nearly  equal  to  thm 
diamond.  The  chrytolUe,  although  much  softer,  being  scarcely  so  luird 
3S  glass,  is  oAen  used  for  purposes  of  jewellery.  Many  fine  engraT- 
ings  have  been  executed  on  the  finer  kinds  of  garnet ;  and  besides  some 
times  being  used  as  a  substitute  for  emery,  as  has  been  already  ob* 
served,  the  coarser  kinds  are  occasionally  employed  as  a  flux  in  the 
smelting  of  rich  iron-ores,  and  as  an  addition  to  poor  ones. 

*  Vases,  lustres,  snuff-boxes,  and  many  kinds  of  toys  and  trinkets, 
neat  in  die  workmanship,  and  elegant  in  their  appearance,  are  made 
of  this  beautiful  substancei  which,  in  one  of  its  forms,  as  was  before 
observed,  beconnes  the  Tiolet-or  purple-ccrioured  amethyst— in  another, 
the  blue-tinted  sapphire  t  When  it  aasumes  the  rose  eeleiur  it  is  the 
ruby  of  Bohemia ;  apd,  when  yellow,  it  ia  the  occidental  topes. 

The  uses  of  the  chalcedony^  ^o  called  from  having  been  originally 
obtained  from  Chalcedon,  in  Upper  Asia ; — of  the  onyar  and  tardonyr^ 
of  the  cQjnetian  and  the  chryti^kra$et  and  the  hlood'-Mone  and  the 
jfitiier,  and  the  different  species  of  the  agaie  and  the  opah^  tor  the 
uses  of  the  lapidary,  and  for  the  purposes  of  jewellery^  are  well  known 
by  tlie  various  figures  and  forms  in  which  they  appear,  in  the  shape  <ii 
ear-rings,  and  necklaces,  and  crosses,  and  bracelets,  and  seal^atones^ 
and  snuff-boxes,  and  other  trinkets* 

In  regard  to  the  felspar  family,  the  Amazon-ttone^  e  green  variety, 
being  susceptible  of  a  beautiful  polish,  is  often  cut  into  stones  for  rings, 
brooches,  and  the  tops  of  snuff-boxes.  The  Labrador  felspar  is  much 
in  estimation  by  lapidaries  for  similar  purposes ;  and  the  adularia,  or 
mooTutora^  when  set  round  with  diamonds  in  rings  and  brooches, 
exhibits  a  beautiful  and  striking  contrast  with  the  brilliancy  of  thai 
geiD. 

AA. 
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itrod  ill  vari(tm»  countries^  hoik  of  thelo- 
[  American  contHient&* 


CHAPTER  XX. 

S  REMARKABLE  FOB  THEIR  SINGULARI. 
R  WONDERFUL  PROPERTIES.  —  CAVES, 
JS,  &c 


ioap-stone — Meersdiaum,  or  Sea-frotb — Mineral  Tallov 
I  Earth — Axe-ttone — Potstone,  or  Lapis  OUaris— Veo«. 
•The  Tourmaline — Bologna — CatVejre — Oculos  Mundi 
)al — Remarkable  Agates— Tlie  Mocfaoa  stone— Ljdiao 
ickenside  —  Bismuth — Zinc —  Nickel —  Asbestos— The 
l^ew  use  of  the  Magnet. — Other  Caves  and  Cayerns,  &c 
Cane — Caves  of  Gaylenreuth—Cave  at  Kirkdale  in  York- 
en  Hole — Great  Cavern  of  Kentucky — Cavern  nearVv 
[adison*s  Cave^Grotto  in  China — Fingal*s  Cave— Ctres 
I  wonderful  instance  of  human  perseverance  and  ingenuitj. 


Tenee  tStvery  selenite,  her  crystai  moukb, 
i  waft  asbestos  stMoths  his  tUhf  folds  $ 
'  cobweb  clouds  transparent  onyx  spreadSf 
i  plat(ful  agates  weave  their  coloured  threads  i 
f  pictured  mochoes  glow  with  landscape-dyes, 
t  changeful  opals  roll  their  lucid  eyes^^^—ttASLwaf, 

e  minerals  I  have  already  enumeratecl,  theit 
i)er  of  others^  which,  although  not  so  geDe< 

apt  to  enumerate  that  endless  variety  of  ornamental  co< 
sesy.and  watclKcases,  and  toys,  and  trinkets,  that  are  s4 
led  oat  of  this  pliant,  and  plastic,  and  beautiful  inatem<, 
ttle  purpose,  as  they  are  every  where  to  be  met  with, 
ively  known  ;-->but  it  may  here  be  noticed,  tbat  tbe/u 
ivhich  artists  are  enabled  to  etch  cm  glass,  in  the  saiD4 
y  do  on  copper  with  aquafortis,  and  is  so  much  used 
urposes,  is  obtained  from  this  article  in  combinatioo  witii 
,  or  spirit  of  vitriol.  ^     . 
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rally  known  as  tome  of  the  wmxe  oommoo,  nevertliefess 
daint  oor  attentioOy  on  aoooiHit  of  their  stngukrities,  or^ 
the  remarksUe  peoperties  b^  which  thej  are  distin* 
guished. 

Skaiii^or  nap^fitme^  »  a  aoft  and  iraotuous  rab^ 
itance,  having  mudi  the  appearance  of  soap,  and  pes- 
Kssisg  many  of  the  properties  of  fuUer^t  earth.  It  is» 
or  may  be  used  for  many  of  the  purposes  to  which  that 
useful  article  b  applied  ;* — MeeneJummj  or  sea^frolh^ 
when  fresh  dug,  hiu  much  the  conmtence  of  wax ;  ^f — 
that  rare  substance  called  Mineral  Tallow^  which  watf 
jiificovered  in  Finland  in  17^  has  lately^  we  are  in^ 
formed,  been  (bond  m  a  bog  on  the  borders  of  Loch« 
Fye,  in  Scotland.^ 

*  Mixed  with  water  and  fpnned*  into  day,  steatite  is  useful  in  the 
manufacture  of  earthenware.  Considerable  quantities  are  u&cd  in  tha 
porcelain  manufactory  at  Worcester,  and,  according  to  Vr  Shaw,  tba 
Arabs  use  it,  instead  of  toap^  in  their  baths.  It  is  even  affirmed  by 
trayellers,  that  some  of  the  savage  tribes,,  can  make  a  repast  of  steatite 
either  alone  or  mixed !  The  inhabitants  of  New  Caledonia  eat  con«^ 
Serable  quantities  of  it,  and  Humbolt  assures  us,  that  the  Otomacks, 
a  savage  race,  who  live  on  the  banks  of  the  Orinoco,  are  almost  wholly 
supported^  during  three  months  of  the  year,  by  eating  a  species  of  this 
article;  while  Mr  Golberry,  the  African  traveller,  asserts,  that  the 
)7egroe8  near  the  mouth  of  the  Senegal,,  mix  their  rice  with  a  white 
kind  of  steatite,  and  eat  it  widiout  inconvenience. 

f  It  is  much  used  in  the  formation  of  the  bowls  or  heads  of  the  tobac^ 
co.pipes  used  by  the  Turks*  As  it  lathers  like  a  soap,  it  is  also  in  re- 
quest by  the  Turkish  women  for  washing  their  hair,  and,  as  it  absorbs 
oily  matters,  it  is,  like  the  preceding  article,  occasionally  nsed  as  ful- 
ler's earth  is  with  us,  for  the  cleansing  and  scouring  of  cloth. 

\  This  curious  subsunce  has  the  colour  and  feel  of  ullow,  and  is 
tasteless.  It  melts  at  118  degrees,  and  boils  at  290  degrees  j — when 
melted,  it  is  transparent  and  colourless ;  on  cooling,  becomes  spongy 
and  white^  though  not  so  much  so  as  at  first.     It  is  insoluble  in  wa- 
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dHariif  is  so  soft  when  taken  from  the  quany,  at  t0 
;ield  to  the  pressure  of  the  nail,  which  fits  it  admirably 
for  the  opeiBUons  of  the  lath,  by  which  it  is  fashioned 
ioto  a  variety  of  useful  forms  with  great  ease* 

Cammany  or  VencHan  ialc,  is  also  a  mineral  of  great 
softoess,  and  capable  of  being  divided  into  plates  os 
leaves,  which  being  somewhat  transparent,  may  possi« 
blj  fit  it  for  some  of  the  purposes  to  which  the  plates 
of  mica  are  applied,  in  Siberia  and  other  plaossy  where 
window  glass  is  scarce.* 

Among  stones  remarkable  for  their  nngular  proper«» 
ties,  it  may  be  mentioned,  that,  the  Tourmalins^  m 
stone  belonging  to  the  family  of  tha  emeraUt  beoomea 
dectric  in  a  very  curious  manner,  and  the  Mogrno,  or 
iononkuuHoney  becomes  phosphoric  when  heated. 
^  The  cafs  e^  is  so  called,  on  account  of  its  resem- 
blaoce  to  the  eye  of  that  animal,  by  reflecting  from  itt 
interior  a  splendid  white  line,  or  speck,  which  Tariea 
according  to  the  direction  in  which  it  is  held. 

The  oculus  mundi  not  only  exhibits  an  internid  lu^ 
minous  spot,  which  changes  its  position  like  the  cat^A 
e]Le,  but  possesses  the  singular  prqierty  of  becoming 
transparent,  and  exhibiting  a  beautiful  play  of  colours 
after  bdog  immersed  in  water. 

In  some  specimens  of  wood  opci^  are  seen  very  dia^ 
tinctly  the  Kgneoas  texture,  fwrnt  which  it  is  concluded^ 
that  tMs  beantiiiil  mineral  has  bad  its  origin  from  woodl 

*  Xhe  Bomaiis  tie  Mid  to  have  ptepand  •  bemliliil  Um^  «r  pwu 
pie  colour^  fiom  a  composition^,  in  wUdi  pomdad  tale  wm^  aa  iagNL 
diest;  and»  aacsoading  t»  Tai¥arnier»  tfao  .l\riiani  wkiten  tiia  walls  of 
tbeir^ouaaa.  and  fatdena  with  lioM^aiid  Aan  powder  dwm  wtlh  tik^ 
which  gi^wa  them  ii  beautiful  appearance. 
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Hlerfiil  magnet^  another  inhabitant  of  these  dark  do* 
ins,  and  which  we  have  also  already  had  under  ouc 
isidcradon.* 

OTHER  CAVES  AKD  CAVEBKS. 

The  cavet^ns  and  grottos  I  have  already  noticed,  may 


en  these  became  soiled  by  use,  they  were  thrown  Into  the  firej 
ich,  instead  of  destroying  the  substance  of  the  asbestos,  cleansed  the 
ides  from  their  impurities,  and,  upon  being  taken  out,  they  wene 
ind  to  he  whiter  thaa  if  they  had  been  washed^  In  the  funeral  ob- 
iuies  of  lLing.s  and  emperors,  the  dead  body  was  enveloped  with 
>ths  of  asbestos,  before  it  was  placed  on  the  funeral  pile,  and  thus 
e  ashes  were  obtained  quite  unmixed. 

Father  Kircher,  it  is  said,  made  nse  of  a  wick  for  his  lamp  formed 
^  asbestos,  for  more  than  two  years,  without  any  perceptible  decays 
i^  havin^^  wet  it  by  accident,  was  prevented  from  continuing  his  ex. 
wiment. — See  Malte  Brun*s  Physical  Geography,  book  ix.  p.  21 1. 

*  The  great  importance  of  this  invaluable  mineral  in  the  art  of  na- 
igatidn  has  been  already  noticed;  but  there  is  a  new  use  to  which 
be  power  of  the  magnet  has  been  successfully  applied,  which  cannot 
«  too  widely  known.  <'  At  a  meeting  of  the  (Sheffield)  PhOosophiCal 
^<^c^y»  last  month,  Mr  Abraham  gave  an  account  of  an  instrument 
»hich  Bte  had  lately  invented,  for  the  purpose  of  extracting  particles 
of  iron  and  steel  from  the  eye.  From  the  paper  which  was  read,  it 
appeared,  that  the  attention  of  this  gentleiqan,  while  engaged  in  pre- 
^og  his  apparatus  for  the  relief  of  dry-grinders,  hod  frequently 
^^«a  drawf^  to  the  practice  of  extracting  particles  of  steel  from  tfa« 
<Tes  of  the  workmen,  by  means  of  a  penknife  or  a  lancet,  which  la- 
tUumcpts  Mr  Abraham  naturally  considered  as  dangerous,  particu- 
larly when  used  by  unskilful  and  inexperienced  persons.  Having 
^^^^  applied  to,  by  a  young  man  (a  die-sinker)  who  had  had  a  psnide 
o'tted  firmly  fixed  in  the  centre  of  his  eye  for  the  space  of  eighteen 
^^^%t  Mr  Abraham  applied  a  fine  but  powerfhl  magnet,  which  im^ 
mtdiately  attracted  the  particle,  and  afforded  the  sufferer  instantane- 
•ttt  reliefc^^/,^,  Reg.  New  MorUhfy  Afa^axiW,  June  1824. 
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cave  lately  discofered  at  Sirkdale,  in  Yorkshire^ 
d  to  be  the  most  interesdcg  geological  discovery  i)f 
)dern  times,  there  is  a  straoge  accumulation  of  bone^' 
my  of  them  belonging  to  species  of  Uniiilals  now  eni« 
ely  extinct  in  England.* 

gbt  be  removed^  bags  might  he  filled  with  fotsil  4eeUi,  and  niiimai 
th  was  found  to  reach  to  the  utmost  depth  to  nrhicb  they  w&»  cbi^' 
**  Cuvier  estixnatesi  that  rather  more  thaa  three-fourths  of  these 
ees  belong  to  species  of  bears  now  extinct  if,  one  half*  or  two  thixdi, 
the  remaining  fourth. belong  tp  a  species  of  byiBna«  which  occurs  in  a, 
»il  fctote  in  othei  situations.  A  very  small  number  of  these  we^ 
Mns,  belong  to  a  species  of  the  genus  lion  or  tiger ;  and  another,  to, 
ttmals  of  tbe  dog  or  wolf  kind :  and,  lastly,  the  smaller  portion  be-, 
ng^  to  diflOerent  species  of  smaller  carnivorous  animal9»  as  tbe  iox 
Mi  polecat.''§ 

*  According  to  IVofessor  Bfickland  of  Oxford,  whose  Menioir  upoqr 
»  subject  was  redl  before  the  Royal  Society  of  London^  » the  den  of 
Jrkd^  is  a  natural  fissure  or  ca«em  la  the  Oolite  limestoney.  extend* 
ig  800  feet  in  the  soUd  xook,  and  varying  ffom  two  to  five  fi^et  in 
■gbt  and  breadth*  It  ia  on  the  slop*  of  a  hill»  about  100  feet  abov« 
w  level  of  the  cii:aB»  which,  during  a  great  part  of  the  year»  iaen- 
^phed.  The  bottom  of  tbe  eaverais  neatly  borixontaJi  and  is  eiw 
v^y  covered^  to  the  depth  of  about  a  foot,  with  a  sediment  of  mu4 
•^posited  by  dibiviaa  wtateca*  At  tbe  bottom  of  the  mud,  the  floor  of 
bt  cave  was  covered  from  one  end  to  tbe  other,  with  teeth  and  &ag^ 
Dents  of  bones  of  the  following  animals :  bysena^  elephant,  rbioocero% 
^Ppopotamu^  horse,  ox,  two  or  three  species  of  deer,  bear,  fo^,  wateiy 
•t,  and  birds.  The  bones  are  for  the  most  part  broken  and  gnawed 
^  pieces,  and  th#  teeth  lie  loose  among  the  fragments  of  the  bone% 
The  teeth  of  tbe  hyssnas  sre  most  abundant,  and  of  these,  the  greater 
l^ut  are  worn  down  almost  to  the  stumps,  as  if  ^y  tbe  operation  cf 
gnawing  boaeic'* 

"  The  animab  found  in  this  cave,**  the  Ihroiessor  goes  on  to  ob- 
Kne,  <«  are  of  the  same  species  with  those  which  occur  in  the  alluvial 

$  See  Professor  Jameson's  Mmeralogtc^  lUustraUons  to  Cuviei^ 
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for  MoiMig' tffflral,  Bot  Id  dwril  mi  the  CmrHi  y* 
^if;^,  at  Carniola  in  the  oUy  and  that  of  ChkMS 
,  in  South  Ameriea^  in  the  new  worid,  we  may 
Dotice  the  great  cmoem  ef  Ktntuchy^  whieh  is  de- 
?d  by  Dr  N.  Ward^  in  the  Monthly  Magaane  of 
}er  1816,  as  a  most  stupendous  natural  excavatiop 
d,  being,  in  its  different  windings,  from  ten  to  twelve 
in  length,  with  many  extenmve  branches.  The 
jnding  country  is  much  broken  into  ravines  and 
It  the  bottom  of  one  of  which  is  the  entry  into 
ronderful  subterranean  avenue,  leading  to  cham- 
»f  perpetual  darkness,  unless  illuminated  up  by 
rch  or  lamp  of  the  adventurous  explorer.  Thei« 
ther  cavern  of  conuderable  extent,  and  famous  fior 
eat  number  of  spacious  rooms^  halls^  and  diam- 
ito  which  it  is  divided,  on  the  north  bank  of  the 
River,  c^posite  the  village  of  Waieriown ;  and» 
limestone  country  of  Virginia,  in  North  America, 
^eral  caverns,  among  which  is  the  celebrated  Ma* 
CavCy  on  the  north  side  of  the  Blue  Ridge ;  and» 
:;hin  China,  there  is  a  remarkable  grotto,  that 
ies  a  mountain  throughout*    But  for  sublimity 


ty  yean  ago,  published  in  the  Fhiiosopbical  Trmiectiaiii»  his 
nonstrated  the  falsity  of  these  reports, — ^and  it  would  appear 
:rcent  publication,  that  upon  sounding  this  cbasniy  its  depth 
td  to  be  little  more  than  two  hundred  leeU 

Caves  ai  EUore,  in  Hindoostan,  although  they  do  not  belong, 
[leaking,  to  the  number  of  natural  excavations,  may  here  be 
!d,  aa  a  wonderful  instance  of  what  may  be  effected  by  tfa«  per- 
efibrto  of  human  ingenuity.'-^^'  An  i^eer  who  aooompanied 
Sir  Charles  ColviUe,  in  his  tour  and  inspection  of  the  Deekaut 

following  description  of  the  memorable  Hindu  caves  at  £!• 
hey  are  18  miles  ftom  Arungabad,  and  consist  of  more  than 
ationa  in  a  rocky  mountain,  which  forms  aaemidrcle  of  about 
ds.      The  hffgest  of  the  caves  la  called  Kbyfawy  or  Paradise. 
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and  grandeur,  where  cad  we  find  a  match'  to  tbiit  most 
-Hiagoificent  of  all  known  canrieras,  calkd,  by  the  m- 
tives,  FiagaPs  Cave,  in  the  island  of  Staffit,  and  which 
ia  so  admimbly  described  by  Sir  Joseph  Banks,  in  the 
'  feper  from  which  we  have  taken  the  extract  in  another 
.part  of  onr  work.* 

Besides  these,  we  find  the  strata  of  the  earth  often 
interrupted  and  Im>ken  dirough^  and  in  many  places  laid 
bare,  by  other  tremendous  fissures  and  openiogs  which 
.mIc  down  fn>m  aboye ;  but,  as  these  come  properly 
4o  be  classed  among  the  inequalities  of  the  e«th^s  sur- 
*fisice,  under  the  designation  of  gulfs,  rayinea,  or  dbys- 
*fies,  we  shall  here  pass  them  by,  without  farther  ob- 
'servation. 


^It  is  cat  through  the  solid  rock,  tOid  no  other  material  is  used.     T^ 
^  <cliMel  ceems  to  have  bfs^  the  only  topi  vo]|>lQyecL     A  nMMt  bcaatifw. 
stone  temple  is  formed,  adorned  both  inside  and  outside,   with  figurt^ 
•.in  basso  relievo,  and  separate ligirres  of  the  most  exact  symmetn,  tv. 
.presenting  all  tfie  Hindu  gods,  their  conquest  of  Cejloo,  Ac.     Then 
is  a  spare  between  the  scarped  rock  and  temple,  with  galleries,  aou  . 
r  veranda  under  the  former,  in  which  there  are  50  ^gantic  figures. «::' 
.i^rmbolsof  their  history,  &c.,  forming  the  whole  Hindu  mytboloftj. 
"  The  dimensions  of  this  cave  are  240  feet  in  length.   140   in  breail'i". 
'cand  the  t^carp  90  fcet^n  height.     The  temple  lias  a  moveable  appear- 
ance, from  elephants,  tigers,  &c.  being  cut  underneath  thefioor,  wbu' 
appear  to  support  the  whole  building;  tlie  heads  and  partvf  their  bc< 
;  dies  only  being  exposed  cm  the  ocrtside.     Many  of  the  other  ca'ves  irx 
.  equally  extraordinary.     There  are  flying  figures,  womeu^  and  all  'K 
fanciful  tales  of  the  Hindus,  admirably  depictured  in  stone.      Tb«ff«i< 
-  a -miser  about  ten  feet  in  height,  with  his  motlier,  wife,  and  di'Uix: 
clinging  to  his  legs,  whilst  a  thief  is  taking  off  his  treasure.      The  ps 
^  fier»l  report  is,  that  they  were  made  about  1000  years  ago,  wfaeo  tlv 
]3oodh  or  the  Brahmin  religion  was  in  the  greatest  splendour,  amd  thit 
.  they  were  used  for  schools,  religious  rites,  Stc.  and  the  re^ence  ><.' 
>  their  prksls.     There  is  a  profiisioD  «ad  minutenesa,  elegance  an- 
^lighUiess,  io  the  figures  beyond  description.     The  whole  of  the  order* 
.  are  displayed  on  the  pillan,  whidi  are  cut  out,  as  if  to  support  cw 
;  rooms  inside.** 
•  See  pi^e  13^ 
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CHAPTER  XXI.  > 

VETEORIC  STONES.— GEOLOGICILL  MEDALSr 


eteoric  Sconn,  disciA^ance  oT  opinions  formerly,  cotto6rning.-*.11i«i^ 
nisttnce  no  longer 'ddolMful — Anombt^  of  weltttoib^mittiled  fecti» 
i^npeding,  quoUd->-l)iktiii^iiiiiiig  chf9aet«rii|tsq9  of,  apd^in^what  re- 
*p9Cts  tbeie  inilMlsiiceB  are  found  to  di£f^r  fjrom  other  bodies. — So- 
Utsij  BUttiies  found  in  different  parts  of  the  world,  how  accounted 
for.^Eztraneous  Fossils  and  other  Organic  remains. — Geological 
Medals.  -:.;') 


"  ^  ^  MfilUmst  ietel  mar  ^m  Uw.-  kU  tkkk  ^InUk  ptu$ltdr^ 
2  ttones,  and  coals  of  fire." — psalm  xviii.  12» 

"  Dealhi  ttand,  like  Mercuries,,  in  evert/  jwoy,       ^ 
^nd  kindly  pcini  ua  to  aurjaurney^t  ejid**^ — ^wko. 

7T  what  aretbeae  Uachened  and'sliiapebeiss  sub^Uukcefi^ 
tich,  upon  arriving  again  at'the  aurfiioebf  the  eanh^ 
•  see  scattered  about  ia  somaay  'directibna ;  some,  of 
^  tying  loose,  as  if  .but  reeently  turned  over  by  tb^ 
nd  of  prjing  eurio^ity  to  exanliiw ;'  while  odiers  are 
tented  deep,  or  transfixed  more  slightly  into  the 
('th;  some  what  iii  the  manner  we  may ,  have  beheld  9l 
(ticket  ball  sticking  into  a  piece  of  wood,  which  had  fi^ 
"y  put  a  stop  to  its  progfe»  after  it  had  neerJy.qpeiijt 
force.  These  are  MKtBoiti^  SToiiss,  the  existwee 
^htch,  however  long  it  bos  been  disputed,  b  now  put 
yondadoobt  ^ 


B  B 


I^  1 


y  Google 


Yes  !-*Wherever  these  strangers  have  comeftoDj^ 
whether  they  have  beeh  formed  in  the  higher  Rgioii 
by  concretions  of  the  elementary  gases,  as  somebelim; 
or,  are  the  effects  of  ekcHtricity,  accord'ipg  to  the  opiian 
of  others;  or  have  been  propelled  from  YoleaDoesmtk 
inoo|i,i(gp^|^bly  to  the  hypothesis  of  M,  Olbersandb' 
place ;  or  have  been  projected  from  some  of  our  ova  »• 
merous  evacuating  fiinnels,  of  whidt  there  are  sucha^ 
QQilib^r  now  known  to  be  in  operation ;  or  from  whaterer 
^tintt  sotifce,  or  canse^  they  may  have  originated,  tbe 
can  ht  no  doubt  now,  from  the  observations  of  Jiol 
and  other  enlightei^ed  philosophers  among  the  modos 
jjiat  the  showers  of  stones,  those  prodigies  of  the  o^ 
cients,  are  something  more  than  fabulous  stories,  o^ 
mere  chimeras  of  the  imagination — ^that,  these  blackeoj 
ed  and  uncourtly  looking  substances,  which  bns^ 
firmly  affixed  tbenuieives  in,  dr  attached  themsim^ 
the  soil  in  some  situations,  once  acted  the  parts  of  nusl 
stering  to  Ibe  Deity  in  the  forms  of  gaming  JirCf  n 
have  been  seen  traversing  the  regions  of  the  atmospb^ 
in  the  emutibn  of  tUeir.errands,  icuuingthe  aerially 
^fth  a  whizzing  nmseand  the  Inost  inconceivable  vel^ 
'ty,'^^hile' their  fiery  garments  flowec}  behind  then] 
^^i^^arkling  trains  lofi  tike  roost  ^xqqisite  brilliancy  ! 
^   Thepvooifs  ofrsiich  importiint  f^ts,  as  have  ^ 
I66m6'tb  tight,  through. the  fHrogrew  of  modern  i 
^ovety,  are  £iir  tfxvnufhefous  forour  limitjs  to  dwelt 
-but  iiiatiy  an  itistaace'  there  are  upon  record    since 
^howetrs  itf'  ^tanisi  aad  iroii  «aMntiQQ^>^  Fliny. 
'    In  the  ehroiiiele  of  Count  Mar^eliin,  there  is  aq 
c6unt4if  tbifeeiipmensdy  lafge  stones  jiaving  fallei 
.  Thrace  in  the  year  452  of  the  Christian  era,  but,  as 
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e  of  prodigies  had  BOt  thetirpaiase^  awtfy^  we.  shall 
ifioeour  researches  to  instances  of  more  modern  datcu^  | 

That  wUch  took  place  near  Woldnewtpn  in  York-  I 

re,  in  the  afternoon  of  th^  13th  IH«ember  1795>  i^  1 

J  minutely  described  in  a  recent  publication,     Tlif  I 

Qe  itaelf,  sud'  to  weigh  £6  lbs,  is  now,  or  was  lately  I 

the  possession  of  Mr  Sowerby,  the  respectable  pub^ 
ler  of  English  Botany,  and  other  estimable  works.t  - 
' — •  — , ) 

On  the  7Ui  of  November  I493»  a  stone  of  upwardf  of  .800  )b«.  M 
ght,  is  reeonUd  to  have  fallen  in  a  field  that  had  been  raeently  sowi^  ;| 

^  wheat  near  Knaisheim  in  Alsace.     A  dreadful  clap  of  thunder  | 

( hesrd  by  the  inh^itants  of  this  place  between  the  hours  of  1 1  and 
•t  noon  on  the  above  day ;  and  a  stone  being  seen  to  fall  on  the 
d  above  mentioned,  several  of  the  people  went  to  the  place,  and 
^  it  had  formed  a  hole  about  three  feet  deep,  from  which  it  wot  f 

I  out.  Thia  stone  is  now  in  the  library  of  Colmar,  af*.er  baying 
nieiueed  to  150  lbs.  There  are  in  the  British  Museum  two  smaUr 
Bstof  this  stone!*  as  well  as  fragments  of  several  other  meteoric 
^  that  have  fallen  in  different  parts  of  the  world.  In  lS$9i 
*  large  atones,  aa  large  aa  a  nian*s  head,  ibll  at-Miscols  in  Hoat 
h  which  are  said  to  be  preserved  in  the  treasury  at  Vienna* 
^  the  19th  or  S  1st  of  June  1668,  two  large  stones^  one  SCO  lbs.  sind 
'ether  200  Iba.  are  stated  to  have  fifillen  near  Verofeia  in  Italy. 
tn  1706,  June  7tb,  a  stone  of  72  lbs.  weight  fell  at  Larissa,  in  Max 
oQis.  In  1751,  May  26th,  two  masses  of  iron  of  71  lbs.  and  !• 
i  fell  in  the  district  of  Agram,  the  capital  of  Croatoa,  the  largest  «f 
^  is  said  to  be  now  in  ^enDa,^1775,  September  19»  stonaa  fell 
'  Rodadi  in  Cobonrg,— and  on  the  24th  July  1790,  a  great  showor 
stones  fell  at  Bazbotan,  near  Roquefort,  in  the  vicinity  of  Bour^ 
^^  Some  of  these  stones  weighed  25  lbs,  and  others  30  lbs.  One 
^cni,  a  mass  15  inches  in  diameter,  penetrated  a  hat,  and  killed  li 
^^*man  and  a  bnllock.  Indeed,  iVw  year»  in  thk  cealury  aeen  ^ 
'elapsed without  a  laH  of  this  description,  ia  ^mm  plaoeof  tb« 
rid  or  other. 

t  Whilst  this  stone  was  in  motion  throngh  the  aur,  several  pereona 
rceived  a  body  passing  along  the  elouds,  although  they  were  onabla 
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On  the'  fitb  April  1799}  we  Have  an  iDstaace,  tk 
the  neWf  as  well  as  the  old  world,  is  not  exempted  tnn 
these  tremtendous  viskatioos;  for,  on  that  day,  it  is  re- 
corded, that  ^  Stones  fell  at  Batanrouge  on  the  lb 
tissippi.'** 

In  the  present  century,  we  have  had  early  iodia. 
tions  that  we^  even  ki  our  awn  country,  and  at  our  on 
Presides,  are  not  beyond  the  reach  of  this  inviaUeiP 
tillery, — ^for  it  is  mentioned  in  the  list  of  meteoric  stim 
ftc.  reconled  as  having  fallen  from  the  earliest  pd 
down  to  1819,  in  the  second  number  of  the  £dinM 
Philosophical  Journal,  that  on  the  5th  of  April  ISft 
"  a  stone  fell  at  Fossil  near  Glasgow."^ 

Indeed,  it  would  appear  from  this  account,  (tovti 
I  refer  my  readers  for  ample  information  on  the  ^ 
ject,)  that  from  the  beginning  of  the  present  ceutt;, 
up  to  the  time  when  that  periodical  work  inadeitj5> 
pearance  (1819,)  not  a  jear  bad  passed,  with  thei 
ception  of  180S,.  in  wliich  some  part  of  the  globe 


to  ascertain  what  it  was.  It  passed  over  several  different  villages,! 
wai  also  accurately  aod  distinctly  heard.  The  day  was  foggy ;  i 
although  there  was  some  thunder  and  lightning  at  a  distance,  it 
bot  until  tbe  sjboiie  fell,  that  an  explosion  took  place,  which  alarmei 
the  adjacent  country ;  and  created,  distinctly,  a  sensation  that  so 
thing  very,  extraordinary  had  happened.  A  shepherd  belongisj 
Captain  Xopham  was  within  a  hundred  and  fifly  yards  of  the  p 
where.it  fell ;  a  carpenter  was  within  sixty  yards,  and  one  of  Cap 
Topham*B  farming  servants,  was  so  near,  that  he  was  forcibly  sa 
by  some  of  the  mud  wd  ^arth  tliat  were  raised  by  the  stone  dashing 
.the  ground.  In^it^  fall,  the  stone  excavfited  a  place  nineteen  incb^ 
depth,  (seven  inches  of  which  were  in  a  solid  rock  of  chalk,)  and  sd 
what  more  than  three  feet  in  diameter,  fixing  itself  so  firmly,  thatH 
labour  was  required  to  dig  itout. 
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ler,  bad  not  beed  Tinted  by  one  or  more  of  tU< 

e-inspiring  BttangevB.* 

For  the  satisfaction  of  such  of  my  readers,  as  may  not  have 
3rtunity  of  seeing  the  publication  above  alluded  to,  I  subjoin 
act,  containing  one  instance  in  each  of  the  years  mentioned,  y 
MTeral  authorities  quoted ;  observing  however,  tiiat,  in  man; 
«  years,  sercnl  falb  are  recorded  as  having  taken  place,— and 
i&ces  on  record,  previous  to  1801,  are  numerous  indeed,  includ 

itones  which  destroyed  the  enemies  of  Joshua  at  Beth-hoi 
'nu'ooed  Joshua,  chap,  x.,  v,  ll.)§ 

801,  Stones  fell  on  the  island  of  Tonneliers. — Boryde  8t  Vina 
808,  April  26.  A  great  fall  of  stones  took  place  at  Aigle.  T 
e  about  SOOO  in  number,  and  the  largest  weighed  about  17  lbs. 

804,  April  5.  A  stone  fell  at  Fossil,  near  Glasgow,  (as  aire 
itioned.) 

805,  March  25.  Stones  fell  at  Doroninsk  in  Siberia.— Gi/fterfV 
180$,  March  1 5.  Two  stones  fell  at  St  Etienne  and  Valance ; 
ion  weighed  8  lbs. 

807,  Dec.  14.  A  great  shower  of  stones  fell  neiv  Weston 
uiecticut  Masses  of  20  lbs.  25  lbs.  and  35  lbs.  were  founc 
"»wn  and  King^ey, 

808,  May  22.  Stones  weighing  4  lbs.  or  5  Ibv.  fell  nelifc  Stani 
tforavia.— JDtM.  Bfii. 

1809,  June  17.   A  stone  of  6  oz.  fell  on  board  an  Americaa  vei 
laUtude  SO®  BB>  N.,  and  longitude  70»  25*  W.— Pi6/.  BrU. 
t8l0,  Aug.  10.     A  stone  weighing  7 J  lbs.  fell  in  the  count; 
»perary  in  Ireland.— PAi/.  Mag, 

1811,  March  12  or  IS.  A  stone  of  15  lbs.  fell  in  the  villag 
oglinhowsh,  near  Romea,  in  Russia.— ^ruce*«  Amer,  JoumaL 

1812,  April  15.  A  stone,  the  sise  of  a  child's  head,  fell  at  £r 
'•  A  specimen  of  it  is  in  the  possesaion  of  Professor  Haussina 
Wttwick,— Ctffcen*!  Annal. 

181 S,  Sept.  9.  and  10.     Several  stones,  one  of  which  weighec 
•  fell  near  Limerick  in  Ireland.-*PAt/.  Mag. 
1814,  Nov.  5.     Stones,  of  which  nineteen  were  found,  fell  in 
»«b  in  India.— P/itf.  Mag. 

$  According  to  Parkhurst,  the  word  there  translated  haUstahet, 
^  Kvnri  in  general. 

jb3 
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'  And  if  .we  consuit  the  meteoiological  Teornds  snot 
that  period,  we  shall  find  no  difficulty  m  contimnogtbe 
series  in  a  still  more  unbroken  manner,  until  ire  aime 
at  the  instance,  noticed  m  a  former  part  of  ourwk, 
as  having  occurred  in  Maryland  on  the  10th  of  Yti 
ruary  18^.— See  p.  49.* 

1815,  Oct.  3.     A  large  stone  fell  at  Chassigoj  near  Ua§6r- 

1816.  A  ttontf  fell  at  Glastonbury  in  Somersetsliire.-^PIUL  H 
181 7i  May  8.  and  3,  There  is  reason  to  think,  that  masses  of  ita 

fell  in  the  Baltic  after  the  great  meteor  of  Gottanburg.— GUorfu 

1818,  Feb,  15.     A  great  stone  appears  to  baTe  fallen  at  Liocf 
but  it  has  not  been  disinteired. — Gazette  de  France^  Feb.  85. 1811 

*  *'  On  the  13th  October,  (1819.)  between  eight  andnbeiis 
morning,  there  was  a  smart  shock  of  an  earthquake  at  Plaoea.  No.' 
Gera,  at  90  minutes  past  seven,  a.  m.,  -scarcely  an  hour  befin^ 
shock  was  felt  at  Planen,  a  noise  in  the  air  was  heard,  resemUi^i 
discharge  of  cannon,  and  ending  like  the  ringing  oC  bells.  AtU- 
trits,  some  people  thought  they  felt  an  earthquake,  and  meteoric  «3 
fell  at  the  same  time  about  a  league  from  Gera.'* — Betinburgk  i!is ' 
■Nd  LU^  Uis.,  December  1819. 

*'  Between  five  and  six  o'clock  of  the  evening  of  the  IStb 
1820,  a  fire-ball,  about  the  sice  df  the  full  moon,  and  burning  viikj 
reddish  flame  and  tint,  was  seen  moving  slowly  from  S.  to  N.    AJJ 
describing  an  arch  of  100^,  it  became  extinguished,  and  Us  extlDcn 
was  followed  with  a  noise  like  three  rapid  dischaiges  of  great  guu 
lire  of  musqiietry,  and  a  continual  rolling.     At  that  momenti  afl 
fell  about  S?  German  miles  from  the  countr^  palace  of  Lixns,  a 
circle  of  Dunabcrg.     The  stone  penetrated  1|^  feet  into  a  clayey  h 
It  weighed  40  Iba.,  had  the  smell  of  gunpowder,  and  was  bat  M 
touch.*' — £din,  PkU.  Journal^  No.  XIL,  in'  whicli  an  analysis  a 
Btpne  that  was  found  is  given  in  p.  '389. 

"  On  the  15th  June^  1821,  about  four,  r.  m^,  a  meteoric 
weighing  220  lb.',  fell  at  Juvinas,  N.  W.  of  Viviers,  in  the  di 
ment  of  the  Ardeche.  It  sunk  five  f6et  into,  the  ground.  BeA 
i«tl  it  appeared  Uke  an  enormous  mass  of  fire.     Its  fall  was 
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I  have  been  the  more  partieular  in  bringing  down 
his  chain  of  facts  to  the  present  time,  as  most,  if  not 
II  of  them,  particularly  chose  that  have  taken  phioe  in 
le  present  century,  are  so  weU  authenticated,  as  can 
iave  no  doubt  in  the  minds  of  the  unprejudiced  as  to 


aaied  with  a  continued  rolling  noise,  and  four  distinct  detonations 
^e  sky  was  clear,  and  the  sun  shining  bright.*' — Journal de  JPhytique. 

"  On  the  ISth  September,  1S2S,  a  meteoric  stone  fell  in  the  com- 
lune  of  la  Buffe,  (in  the  department  of  the  Vosges,)  duryig  a  tbttn- 
iT  Storm,  accompanied  with  intense  lightning."  —  jitin,  de  CAim. 
ee  Edio.  Phil.  Jour.  No.  XVI. 

"On  the  7tb  August,  1823,  an  aerolite  fell  at  Kobleborough; 
laine,  (in  America,}  between  four  and  five  o'cloek,  p.  m.  <*  Tba  air 
is perfectly  calm;  and  the  skj  was  dear,  with  the  exception  of  a 
aall  whitish  cloud,  apparently  about  forty  feet  square,  nearly  in  the 
inith,  from  which  the  noise  seemed  to  proceed.  AAer  the  explosion^ 
lis  little  cloud  appeared  to  be  in  rapid  spiral  motion  downwards,  as  if 
Dout  to  fall  on  ^  Mr  Dinsmore,  who  was  at  work  near  the  place,  and 
lade  a  noise,  like  a  whirlwind  among  leaves.  "  At  this  mo- 
ment the  stone  fell  among  some  sheep,  which  were  thereby  muck 
ightened,  jumped,  and  ran  into  the  woods.  This  circumstance  aa- 
^ted  Mr  Dinsmore  in  finding  the  spot  where  the  stone  struck,  which 
as  about  forty  paces  in  front  of  the  place  where  he  was  standing. 
be  aerolite  penetrated  the  earth  about  six  inches,  and  there  meeting 
Bother  stone,  was  broken  into  fragments.  When  first  taken  up, 
bich  was  about  one  hour  after  its  fall,  it  exhaled  a  strong  sulphureous 
dour.  The  whole  mass,  previous  to  its  fracture,  probably  weighed 
etween  four  and  six  pounds.  Other  fragments  of  the  same  meteoric 
^e,  are  said  to  have  been  found  several  miles  distant  fVom  Koble- 
wough."— a-i/.  Jaur. 

"  la  the  month  of  March,  (1824,)  many  meteoric  stones  fell  in  the 
icioity  of  Arenazzo,  a  village  in  the  papal  dominions.  The  largest 
tone  weighed  12  lbs.  Before  the  fall,  loud  thunder  was  heard.  The 
arge  aerolite,  weighing  12  lbs,  was  carried  to  Bologna,  where  it  is 
?re8erTedin  the  observatory,^— £rfm,  Fhil.  Jour,  No.  XXII.  p.  404 
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what  those  unsightly  masses  are,  and  from  vhenoe  tlxf 
have  latterly  oome,  however  darkly  veiled  and  invM 
ia  obscurity  may  be  their  origin ;  and  it  would  appear, 
fjcom  the  different  analysis  that  have  been  made  oi 
those  substanoes  which  areactusJly  known  to  havebi!. 
eni  that  to  this  class  may  now^  with  certainty  be  ih 
duoed,  as  has  already  been  done  by  naturalists,  naof 
of  those  unwieldy  masses,  whose  presence,  in  certaiss. 
tuations^  it  is  otherwise  so  difScult  to  account  fir,- 
wbidi  all  appear  to  have  the  constituants  of  tliesiH' 
derful  substances  in  their  composition,  or  otheimto 
be  of  meteoric  origin.* 

'  *  Such  as  the  mass  of  iron,  discovered  by  Pkt>fessor  FtlOmonU 
surface -of  a  hill  in  Siberia,  and  was  considered  by  the  nadvavi 
holy  relic  that  had  fallen  from  Hearen  ; — the  more  enormou « 
which  the  celebrated  Bouganville  observed  on  the  banks  of  the  ^ 
la-Flata,  calculated  to  have  weighed  100,000  pounds ; — the  mm 
satiT^  iron  that  was  found  some  yean  ago  in  the  middle  of  a^ 
j^ain  in  the  district  of  St  Jago-del-'£stro,  in  South  America,  wiihi 
mkf  rock  or  mountain  near  it,  and  calculated  to  weigh  abont  iifl 
tons ;  or  the  two  masses  in  Greenland,  mentioned  by  Captain  Rm 
his  account  of  his  arctic  expedition,  of  which  the  Esquimeaux  d 
their  knives. 

In  the  paper,  submitted  by  Mr  Howard  to  the  Royal  Societi 
1809,  (before  which  period  the  fall  of  meteoric  stones  from  the  ifi 
sphere  was  about  as  much  credited  as  the  existence  of  the  menDii 
at  present,)  and  which  contained*  an  accurate  examination  of  the  ti 
monies  connected  with  events  of  this  kind,  was  given  a  minute 
ais  of  several  of  the  substanoes  that  had  been  said  to  have  fall 
different  parts  of  the  globe,  and  the  result  was,  that,  att  these 
hodiet  djffiered  completely  from  any  other  known  atonc-^hat  they 
aemUe  each  otiier — and  are  all  composed  of  the  same  ingredients  /— ' 
Professor  Jameson  calls,  in  his  Manual  of  Mineralogy,  Meteoric  iV^ 
iron /'and  which,  h6  says,  <'  appears  to  be  formed  in  the  atmos] 
by  some  procesk  hitherto  unknown,"  is  composed  of,  according  to  K 
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fbere  is  not,'  it  has  beewofiserted,^  peiha\ 

ig  in  the  history  of  science,  more  extraoidina 

bus,  than  the  fall  of  so  many  stories  from  i 

.  the  fact  is  now  placed  beyond'  a  doubt,  atM 

.'keoed  and  unsightly  substanois;  which,  in  thi 

ur  progress,  have  engaged  so  much  of  our  att 

be  considered  in  no  other  light  but  as  the 

sbdd  remains  of  nature^s  torches,— *or,'  as  Malt 

otherwise  expressed  it ;  "  They  seem  to  be  o 

lei,  or  kernels  of  those  bails  of  fire,  which  wi 

traversing  the  atmo^pbere^  with  a  dazzling  I 

()  and  disappearing  in  the  twinkling  of  at 

tat  their  uses  are,  it  may  be  the  business  of 

eafter  to  discover,  now  that  their  existence  i 

•only  established ;  but  we  may^  in  the  nieantiii 

ired,  that  they  are  called  into  action  for  otber 

than  merely  to  afirighten  the  nations,  or  to  cai 

igers  gaze  with  astonishment  ;<^that,  as  Well 

atest  and  more  permanent,  these  lesser  and  n 

f  luniinaries,  have  their  uses  in  thei  hands  oj 

ator ; — ^that,  as  well  as  the  hailstones  with  whic 

associated  in  the  Book  of  Psalms,  these  coah 

not  without  their  errand,  but  go  forth  to  d 

ker's  will,  before  thev  become  inactive  mass£ 

d  abroad  over  the  face  of  the  earth ! 

If  9G.5  parts  of  iron,  and  3.5  of  nickel;  and,  as  th9 
n  of  iron  that  have  been  found  in  Siberia*  Senegal*  atu 
rica,  have  been  discovered,  on  examination^  to  contain  n 
composition*  there  is  every  reason  to  believe  they  have 
oric  origin,  as  well  as  the  two  masses  from  which  the 
nr's  made  their  knives,  already  alluded  to,  as  these  to< 
(1  to  contain,  in  the  iron,  an  alloy  of  nickel,  vrhicb  ansv 
'  to  that  description,  known  to  be  of  meteoric  origin. 
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And-iiHiat  afe  ilies^,^  nttmerous;  curious,  atid  many  of 
ithem-Btillmorexmaighibiy  objects,  wlMch,  in  awendiog 
aatureTstgrdit  staircase  through  Ae  many  steps  of  the 
iURartat.strafta,  we  bdieldv  as  we  passed,  on  every  step, 
laiiAng.  place  and  turnings  as  well  as  when  we.  looked 
intoihe  caves  aad  eaverns.of  Gaylenreuth  and  Eirkdiile^ 
^Qwdland  Chudleigh,  standing  Jike  so  many  '*Her- 
coriesin  every,  way ,^  in  the  forms  of  fosul  and  other 
urganio  rehiains,  and  pointing,  though  in  the  most  un- 
iNTokenand  solemn  silence,  to  something  beyond  the 
^present  state  of  thingst-^if  not,  beyond  the  prefient  cr> 
'de.of  time !  These  are  the  memorials  of  times  that  art 
•ptat  and  gone;  or,  as>a  modern  writer  vary  appropriaie- 
iy  expresses  it,  these  are  Geological  Medals.* 
.    Bul;5aIasJ.^these  medals.aod  monuments,  inthesi- 
^nations  in  which  diey  are  severally  found,  are  withd 
a  datCt — fkithful  records  they  are  indeed  of  general 
facts,  but  they  are  Hofortunatelyt  foe  the  purposes  of 
acieDoe^  without  insenptioBS,  iioai  whidi  we  maj  be 
aoourately  led  to  particular  ones. 

How  easily  could  we  have  ascert^ned  the  differeoce 
of  age  between  primary  and  secondary  strata,  and  bfr 

•  For  as  Professor  Jameson  justly  observes,  in  the  very  judiooc^ 
liioCto  he  has  |)refixed  to  his  Mineralogical  Illustrations,  or  Notes  oo 
Cuvier :  ^  In  civil  history,  records  are  consulted,  medals  examiMd 
and  antique  inscriptions  decypfaered,  in  order  to  determine  the  epod» 
bf  human  revolutions,  and  verify  moral  events ;  so,  in  natural  history. 
ve  -must  search  the  archives  of  the  world  ;  draw  from  the  bowels  of 
Ibe  e$tth  the  monuments  of  former  times ;  collect  the  iVagments,  to<2 
gather  into  one  body  of  proofs  all  the  indices  of  physical  diin^ 
which  may  enable  us  to  retrace  the  different  ages  of  nature  It  tsth:^ 
-only  that  we  can  fix  some  points  in  the  immensity  of  space,  and  noA 
the  progrestive  stages  in  the  eternal  march  6f  time.** 
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the  ?^riou8  lajrerf  of  9«flOP4a>fyia»4:IWi^fr|»eiil 

^?  llstinguish^di  by  .901^9  dwrimipafti^  i^rky  b) 
^-  the  year  pf  tb^  .w^rid,  prj;,  jsapre  pbija^i^j^c^j 
^^ifg,  the  precise  era  in  the  existence  of  things, 
fTiii  bese  dumb,  but,  to  the  man  of  science,  aign^fi- 
rc^jltues,  w^e  erected  or  entombed  in^  theju^uatioiu 
i'^  j|h  they  have  been  lespectively  found.:  .  ^ 
^:  t  what,  it  may  be  asked,  have  we  to  do  mtli 
:f  to  remote  ? — What  concern  have  we  with  the  rc« 
^  Ips  and  changes  that  may  have  taken  plojoe  on 
r-  pbe  antecedent  to  the  formatipd  of  mftn  P^-rere  yet 
:<  resent  beautiful  and  harmonious  stmctuiip  bad 
r.  hi  out  of  chaos,— ^re  yet  darkness  had  been  re. 
:  l^from  the.  face  of  the  deep  at  the  j|?a^  of  i\\^  J^l 
'^V,  when  the  Spirit  of  God  moved  upon,  the  jEaQj^  pi 
V  tters,-.-ereyet,  in  the  language  of  the  poet,. 


'  The  infant'  Sun 


Was  roU'd  togttberi  or  had  tried  his  bevns 
'  Athwart  the  gloom  profomid." 

is  sufficient,  perhaps,  for  us  to  know,  that  >f<cX 

.^  have  been^  and  that  Nature,  ever  uniform  in  be4 

^ii  though  infinitely  varied  in  her  operations  anc 

ler  of  working,  was  no  more  coiifiiied,  id  ages  tbt 

remote,  than  she  is  now,  to  particular  Pr  similai 
«;— that,  in  all  periods,  as  well  as  in.  the  differen 
lations  of  creation  at  particular  periodst  she  has  na 
led,  and  still  ascends,  from  objects  tli«  most  rirapie 
J^ose  the  most  perfect  of  created  existence* ! 
i^eeping  this  in  view,  let  us  again  retrace  our  steps  intt 
^  ftubterranepus  recesses,  ai^d  take  a  pursory  glapc«  o 
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tbose  VMd^iilikieraoriftb  of  psst  ages,  mAeodv 
hi  which  th#7  hsve  been  found  bjr  naturalial9,takiB| 
the  writer  iipon  that-subJeiBt,  in  the  BupplcoMmtotk 
Encyclopedia  Britaimica;  for  ou^  gnide^^ 


•  t$  xf^**  guys  tiuii  accurate  ddlneator  of  tbe  different  gnditii»si! 
die  scale  of  organic  remains,  **  we  examine  the  secondar;  TO(^te> 
ginning  with  the  mmt  andcnt,  the  fint  organic  remains  vbi  7» 
^nit  Ihem'selvesy  pre  those  jof  aquaticplmUi  and  Uu^  reedtf  buttfijit- 
cies  4ifi^ent  from  ours.  To  these  succeed  madrtpures,  encnnhiti 
other  aquatic  toophites,  living  beings  of  the  simplest  forms,  i^n^ 
inain  attadied  to  one  spot,  and  partake,  in  some  degree,  of  tlxtfai 
of  vegetables,  Posterior  to  these  ave  amtMniies,  and  other  ate, 
atlU  veiy  simple  in  their  formsi  and  entirely  different  from  inyicEu 
now  known.  After  these,  som^Jishes  appear ;  and  pianti,  coosisdE^' . 
bamboos  ^nd/erru,  increase,  but  still  different  fVonn  those  which  osi 

**  In  the  next  period,  along  with  an  increasing  nmnber  of  eii:* 
ipccies  of  ikM  mnd  fUkes,  we  meet  with  ampkiUous  and  viv^mrmp- 
^n^pecfsfisiich  as  erocBdiles  and  torUnmSt  and  ,some  reptUes,  asif** 
which  show  that  dry  land  now  existed. 

'*  As  we  approach  the  newest  of  thd  solid  rock  forBMrtioDs,vt9r 
lamarUintf  phodte,  and  other  cetaceous  and  mamm^krotis  tea  aija 
with  some  birtU,  And,  in  the  newest.df  tliefle  fbrmaUons,  ve  ^^^ 
remaitiBofJierbiferoui  lan^  nnimaU  of  extiqct  species,  (he  paUothem 
atuiptolherium,  &c.  and  of  birds,  with  some Jresh-unter  sheUs, 

**  In  the  lowest  beds  of  loose  soil,  and  in  peatbogs,  are  fotns^ 
lienMJns  of  the  e/^A<^n/,  r/iiNOCfiros,  At;»;)();)o/a9iti«,  0fik»  &c.  of  dilie 
sp^es  frofn  .those  whiqh.  now  exist,  but  belonging  to  the  same  gen 
.  /Mjastly,  th^  bones  f^the  y}ecies  which  are  apparently  the  samt 
those  now  existing  a/*vtf,  are  never  found  except  in  the  very  latest 
tial  depositions,  or  those  which  are  either  found  in  the  sides  of  H 
the  bottoms  of  ancient  lakes  and  marshes  now  dried  up,  in  peat  I 
yi'the  ifissnres and. caverns  of  certain  rocks,  or  at  small  depths  b 
the  present  murfoc^  in  places  where  they  may  have  been  overwb*: 
by  debris,  or  even  buried  by  man. 
.  *^  Hitman  bones  are  never  found  except  among  those  of  animal  sd 
now  Hiring^  sjad  in  sttvationa  which  show,  that  they  have  been,  oa{ 
ratively  speaking,  recently  deposited." 
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Ne  bert  sea,  ithat,Jkfr^artiaat;oMght  iMittto  be^^ 
eed/in  die^nordsof  I^fessor  JaoMfion^  in  his  pi 
;to  C^ier^^Essaijf  tdiaady  notioefd^'ff  are  no  long 
^edas  objectaof  meiie  ou]ikiMt]^as>lthiii9B.iio^ 
unrelated  to  the  rooks  of  which  the  cmst  of  t 
h  is  compo8ed ;  on .  thp  contrary,  th^  ^re  now  eo 
ited  asone  of  the  mostimportant  fea&uiies  ia  theab 
>rall  regions  of  the  earthv  Bjr  the  i^tgiriarity  and  c 
nioate  nature  of  their  distribution,  they  afford  cl 
ters  which  assist  us  in  discriounatiog  not  only  sinj 
B»  but  also  .whole  formations,  of  j-ocks;  and>  ip  tl 
)ect,  they  are  highly,  intoemiting  to  the.geogndsti< 


"  To  the  geologist  this  beautiful  branch  of  natural  history  op 
lumerous  and  uncommonly  curious  vi^s  bf  nature  in  the^nlli 
nngdqm;  it  shews  liim  the  commencemeht'of  thefomtafkw  ti> 
c  beings,— it  points  out  the  gradual  succession  in  the  formatioi] 
^  from  the  almost  primeval  coral  near  the  primitive  stn 
ugh  all  the  Wonderful  variety  of  form  and  structure  obtervecl 
h  fishes,  amphibious  animals,  and  birds,  to  the  perfect  quadru] 
>e  alluvial  land ;  and  it  makes  him  acquainted  with  a  geo^apbi 
physical  distribution  of  organic  beings  in  the  strait  of  the  glo 
different  from  What  is  observed  to  hold  in  tiie  present  sUU 
iganic  world. 

The  zoologist  views,  with  wonder  and  mnasement,  those  hMte 
I  anioials,  sometimes  so  aimilar  to  the  present  living  apedesj 
r  times  so  far  removed  from  theqo,  in  theur  forms  and  structt] 
Mmpares  the  fossil  orders,  genera,  and  species^  with  those  now^ 
^g  the  earth's  surface,  or  living  in  its  waters,  |md  diM;overs  t 
B  is  a  whole  system  of  animals  in  a  IbisU  state  di£RveBt  from 
int.** 

£ven  the  physiologist^  in  the  various  fimns,  oennectioM»  i 
Hoot  of  the  parte  of  thpse  animals,  obtains  new  facte  for  his 
^oot  and  reasonings.    Such,  then,*'  the  Professor  gpit  on  to 

CC 
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emimr  kinds  9Te  confined  toparticuiar  ttniA.  ^  Tkn 
skdUj*"  in  the  words  of  the  writer  of  the  aifticleGeQ^v, 
in  the  Encyclopedia  Edinends^  (now  in  oodxaeof  pabi 
licntion,).  ^*  are  common  in  limeatooe;  i:orniMSni9ionii,ii 
limestone  and  marl;  apdfisheSf  in  marl  aad  bitttimaos 
scbistus ;  but  none  of  these  remains  are  fouad  iatiie 
contiguous  stratai  either  above  or  below  the  limettotttf 
the  marl."* 

Now,  from  a  consideration  of  these  various  ^ 
meiia,  although  we  <»ttnot  say  exactfyy  caty  Atp 
dsetime  when^  such  and  such  bodies  wereplaxiia 
their  respective  situations — ^we  see  plainly  that  suck !» 
ings  have  been  in  existence  at  some  period  or  other;- 
that  many  of  them,  which  most  nearly  res^nble  thosesiiii 
in  existence,  are  found  in  situaUons  where  sucl» 
mab  are  no  longer  to  be  found^*-and  that  maajfub 


mark,  **  being  the  nature  of  this  branch  of  natural  history,  kisi 
surprising  that,  when  once  understood,  it  should  have  many  andK 
otts  cultTTators,  and  occupy  the  talents  of  men  of  learning  andsj 
cfty;"  and,  i#  our  time,  he  mentions  Cuvier,  the  celebntedl 
feseor  of  Natural  History  in  Paris,  as  having  "  eminentljr  disdnguis 
himself  by  his  numerous  discoveries,  accurate  descriptions,  aad 
tioBal  views  on  this  subject** 

*  '*  It  is  not  a  little  singular,  also,  that  some  of  these  animal  rem 
and  especially  those  which  are  fpund  in  cfaallc,  are  completely  co&i 
cd  into  sIlIceoUB  matter,  of  which  examples  may  be  observed  in  ( 
.  nStei  and  different  species  of  shells.  Of  vegetable  remains,  tb« 
pres^ons,  or  casts,  are  frequent  in  strata  of  sandstone,  in  whici 
stems  of  large  trees,  sometimes  with  part  of  the  branches,  usaa^ 
an1x>ri«>ntal>  but  wmeiimes  in  a  vertical  position,  a^  folind.  I 
of  these  trees  are  remarkable  for  the  beauty  and  regularity  of  tlM 
vresoB  tbesurfMce^*'    . 
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species  of  which  no  vestige  or  resemblai 
or  genera,  as  naturalists  would  express  it, 
7n  to  exist  in  the  world.  Indeed,  one  of  tl 
^  that  of  the  omithocephalus  antiquus^  wt 
d  some  yeiurs  ago^  in  the  limestone  quarrie 
It  in  Franconia,  and  is  now  supposed  to  b 
turn  of  the  King  of  Baviuria,  is  of  such  a 
»n8truction,  when  compared  with  any  of 
f  known  orders  or  species  of  animals,  that 

seem  quite  discordant  in  their  opinions  as 
ISA  \t  should  be  referred,  although,  from  a  ci 
ition  to  the  formation  of  the  different  part 
gmailcal  skeleton,  and  what  has  been  said  ab 
ace  in  the  scale  of  nature  seems  evidently  to 
of  the  connecting  links  betwixt  flying  quae 
r  the  bat  kind,  and  amphibious  birds,  to  wt 
from  the  shape  of  the  head,  it  seems  to  h 
nore  nearly  allied  than  the  duck-billed  qu 

of  New  Holland;  —  and,  for  the  purpose 
(\g  its  food  in  the  water  in  the  act  of  swimmi 
gthened  neck,  and  slightly  bent  teeth,  seem  to  h 
admirably  adapted,  while,  it  has  been  no  less 
f  the  great  length  bf  its  tremendous  jaws,  for  cai 
rV\ole  hosts  of  insects,  when  on  the  wing  in  its  ac 
reions. 

2  .  ' 
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CHAPTER  XXII. 

LESSONS  TO  BE  LEARNED  FROM  THESE  ANCIE5T 
RELICS,  OR  RSCORDS  OF  CREATION. 


Tliey  point  out  the  Changes  and  Re^olutioAs  whidi  hcTe  talsen  plaeeoB 
the  Globe.— -Diffennt  methods  ado|MiBd  by  Nsturt  in  tilt  fnrnn- 
tion  of  these  Relics. — Amazing  number  of  extinct  S^^edas  of  A» 
mals  which  Geological  research  have  brought  to  light — Some  of  iJkoi 
described. — Petrifactions, .  &c.  how   formed. — A  continual  diinge 

'  going  on  in  the  operations  of  Nature.  Indications  of  a  gBuaiH 
IMttgi»,— Opinions'  of  Cuvier  and  ^thar  Fiencb  phllosofAm—  { 

.  Beautiful  comparison  and  extract  Irom  Dr  Knight. — ^Itaportsu 
lesson  to  be  learned  from*  this  branch  of  geological  science.— Com*  I 

.  fortable  conclusion  that  may  be  drawn  from  a  consideratioa  c(tiae 
AvcixKT  Rxucs,  or  Gxolooical  Mxoals»  upon  Chriitian  pna- 

•  ciples. 


<<  Zfiowt  Wee  the  Median,yitf«  itmtkgf  walk  .• 

Nor  needCit  tkou  call 
Thp  Magi,  tQ  decipher  v^«t  it  metuUk" 

*'  Bead  nature ;  nature  is  a  friend  to  truths 
And  bids  dead  matter  aid  us  in  our  creeds** 

**  Since  AduaftU,  no  mortal,  uninspired. 

Has  ever  yet  conceived,  or  ever  shall. 

How  kind  is  Gon— Aoto  great  his  love  to  aian  .''* 


But,  our  lessons  to  be  learned  from  these  numoous  le- 
mains  of  a  former  world,  do  not  stop  here.  Like  tte 
ruined  edifices  of  other  times,  which,  in  every  directioPf 
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t  the  eye  of  the  pasmng'  traveller,  and  put  him  in 

i  of  the  commotions  and  ravages  that  have  desolated, 

Qe  time  or  other,  our  now  peaceful  and  tranquil  em* 

—these  point  out,  to  the  exploring  geologist,  that 

s  now  buried  deep  in'  the  bowels  of  the  earth,  once 

tituted  part  of  its  surface ;— that  what  is  now  found 

i  the  silent  tomb,  wto  once  the  noisy  habitation  of  ae^- 

organized  life ; — ^that  many  orders  of  beings  have 

1  successively  called  into  existence  at  the^^  of  their 

cer,  and  as  successively  destroyed  or  swept  away  by 

e  dreadful  convulsion  or  wond^ful  revolution  in 

annals  of  time, — ^which  revolutions,  in  their  turn  • 

oduced,  as  ^ell  as  made  room  for,  new  orders  of  i\, 

nated  existencies,  and  new  classes  of  mineral  de-  ]' 

it8.»  '  j'' 

■  ; \ 

'*  We  know  not,  indeed,"  in  the  words  of  Professor  Knigtit,  "  the  '' 

<ry  of  the  revolutions  of  the  globe ;.  we  may  neyer  know  them  all ;  1 

wmplish  ihia  may  be  beyond  the  powers  of  the  mind.  .  But,  if  j| 

liscover  sea- shells  in  the  rocks  of  high  mountains,:  it  becomes  ne«.  j . 

try  to  conclude,  that,  at  some  former  period,  these  shells  existed  j 

living  animals  at  the  bottom  of  the  ocean.  .  If  we  find  a  rolled  or 
ided  stone  in  the  heart  of  a  stratum,  we  must  infer  that  it  had  once  ; 

Dged  to  a  rocky  mass  previously  existing,  and  had  been  subjected 
le  process  of  wearing  down,  like  the  stones  in  the  beds  of  our  pre- 
streams. 

In  the  coal  of  our  fires  it  has  been  satisfactorily  shewn,  that  we 
^  the  altered  wood  of  a  former  world.  Many  species  of  animals 
B  perished,  but  have  left  their  remains  in  the  solid  rocks  to  attest 
they  once  existed.  The  dianges  to  which  our  world  has  been 
l^ted  are,  in  fact,  too  striking  and  too  mighty  to  be  passed  by  un- 
erved  by  the  most  common  eye. 

'  The  ruins  of  a  former  order  of  things  spring  up  at  every  step  i 
beings  of  far  distant  times  pass  before  us ;  and  the  mind  is  car- 
i  onwards,  by  an  irresistible  impulse,  to  the  consideration  of  • 
^  which  preceded  the  present  calm  and  harmony  of  the  systnk 
C  cS 
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And,  diact  it  iy  agreeable  tor  the  vil  of  die  ^Ci^ 
.fttor  and  Gmsdrvator  of  the  universe  thatitiiKnIdk 
•«>-«i^that  we  shoald  lesra:  such  lessons  of  msjvixk 
from,  these  Tecoitb  of  other  times,  ir  evident,  netoif 
from  the  core  that  He  has  taken  to  preaeTTe,roi« 
eonflideration,  so  tnanj  of  those  otherwise  poiMk 
ancient  relics^-^n  what  maybe  called  thai iiM 
^taie^  and  in  that  of  knpres^iomj  ifbicb,  reason  lA 
u^  never  could  have  existed  in  the  situat^ioiKi 
they  have  been  fomfd,  had  not  the  cfiodels  tfaeoH 
from  id»eh  they  must  have  been  {Hrodaced,  at  «lt 
been  pres^ift ;  but  in  that  of  petrifactions^  being  t))^ 
in  wlAch  many  of  these  formerfy  orgsvii2ed'bodiB,o 


InsibrmerpBrtof  oar  wort,  (p;  141^)  f:  bad*  ooosloii'  to  ad 
tii$t  we  need  not  go  Ui  Lincolnshire,  or  Lancashire,  in  search  cfis 
urranean  or  submarine  forest ;  hot  I  can  now  statey  from'  the  lufl 
doubted  e<ndiBnc6|  that  Hie  inhabitants  of  this  part  of  the  isUo^:: 
not  go  so  far  as  thtf  Cttilisle  cMial  for  an  instance  of  such  a 
citrrence — ^tfaat^  among  llie  gisologieal  cnriosities  oi  East  IM 
we  have  also  a  mhterranea«p  being,  most  proAjMy,  a  part  of 
marine  forest  f 

It  was  but  lately  that  I  learned  from  the  gentleman  who 
present  engaged  in  making  the  experiment,  tiiat  his  workmen,^ 
employed  in  digging  for  a  foundation  for  the  wall  or  dyke! 
he  has  recently  constructed  across  the  inlet  betwixt  the  Tiliag 
Bdhmn  and  West  Barns,  Ifbr  the  purpose  of  keeping  back  tfau 
had  fallen  in  with  some  ^ing  of  iiie  kind  ;  and  he  has,  within  I 
ft(w  days,  given  me  otfular  demonstration  of  the  truth  of  it,  by  id 
one  of  his  men>  dr^  a  few  feet  below  the  surface,  at  a  small  disi 
cm  each  side  the  wall,  when  it  was  curious  to  see  the  great  aoctd 
lion  of  vegetable  matter  idterinixed  with  shells,  &e.  in  one  place, 
the  case  with  which  the  spade  was  made  to  penetrate,  or  cut  tfarot 
.  what  once  constitated  the  trunk  of  a  tree  of  considerable  dimenstoo 
aiiotbee.-^May,  18S«r 
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g  of  the  resiiha  of  the  rasenditst  reqp^oiiiig 
x>ne8  of  qua^rajpcds  aleo^  Cuvier  temaifcsr: 

this  manner  that  we  have  determined  aad 
.he  remains  of  nearly  a  hundred  mammifei- 
A^  or  oviparous  quadrupeds^^^* 

an  authority  which  cannot  wdl-  be  ^disputed 
V  ^vxbj^et,  and  what  a  wonderful  resalt  £roiii 
atrgable  researches?  Seventy  mimaU  have 
KrvexedL  as  having  once  lived  and  moved  upoh 
of  the  earthy  belonging  to  species  most  assuB- 
berto  imknowa  to  naturalistSj-^-aind  of  these 
new  species,  there. are  noxAj  Jiniy  which  bd- 
new  genera,  or  a  different  order  of  beings,  from 
t  novr  exist,  which  is  qiiite  a  diflferent  thing  1-* 
at  is  more  surprisiiig  still,  these  animals  which 
yv  (so  far  as  is  known)  become  extinct  add  dii^ 
ed  from  the  busy  stage  of  life,  in  oi:der  that 
Vaees  might  be  occupied  and  their  several  parts 
med  by  other  agents,  under  the  superintendence 

Grod  of  Nature,  are  not  to  be  considered  c^  the 
and  diminutive  kind :— No !   Some  of  them  seem 


Considered  with  regard  to  species,  upwards  of  seventy  of  these 
A  are  most  assuredly  hitherto  unknown  to  naturalists;  eleveil 
Ive  have  so  perfect  a  resemblance  to  species  already  1uiown,that 
ubts  can  be  entertained  of  their  identity,-^e  others  present  many 
of  resemblance  to  known  species,  but  their  comparison  has  not 
unmade  with  so  much  predaion  as  to  remove  every  doubt. 
Conridered  with  regard  to  genera,  of  the  seventy  hitherto  unknowit 
»i  there  are  nearly  forttf  whSdi  belong  to  new  genera.  The 
'  ipeciai  rank  under  genera  or  tubgenera  already  known.*' 
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to  have  been  of  the  most  amazing  mt^iiode  aod^ 
gantic  dimensions.  In  the  well  known  quanies  at  Nit 
striehty  Professor  Jameson  ofaeerves,  "  there  occur  n 
iftains  of  a  large  fossil  monitor,^  the  skdetonof  iliiel 
tremendous  animal  appears  to  have  been  nearly  S4  fa 
in  length  !♦ 

Fossil  remains  of  a  similar  description  and  magiBtai 
found  in  Bavaria  are  described  by  Sommeiinguiider 
name  ot  Laceria  gigtmtea,  who  observes,  that^iio 
it  is  considered  that  this  gigantic  lizard  wasftk 
long,  we  are  forcibly  reminded  of  the  dragonssdi 
•spoken  of  in  fable.'*'+ 

'  But  if  what  is  related  of  the  Megalosaurui^^ 
be  found  in  the  calcareous  slate  of  Stonesfieldinli 
land,  be  true,  this  animal  must  have  been  miichbi| 
4hto  even  these  gigantic  lizards,  as  the  m^losia 
must^  in  that  esse,  have  attained  a  length  of  ^is 
and  stood  8  feet  high.j: 


*  This  animal,  Cuvier,  after  a  careful  study  of  its  bony  stn 
ascertained,  to  have  formed  an  intermediate  genus  l>etween  thoi 
mala  of  the  lisard  tribe;  which  ha^e  a  long  and  forked  tongue 
palate  armed  with  teeth  ;  ahd  fronx  ib»  strength  of -its  toH  and  it! 
at  the  extremity,  which  must  have  rendered  it  a  most  powerf 
he  is  of  opinion,  that  it  miist  have  been  an  inhabitant  of  the  oce 

f  *''At  least,"  Mr  Sommering  observes,  **  the  fact  that, atone 
of  the  world,  there  existed  animals  of  the  lacerta,  or  dragon  trib^ 
than  20  feet  in  length,  is  more  astonishing  than  all  that  is  reco^ 
ancient  tradition  respecting  monsters,  which  even  the  wildest 
did  not  amplify  to  such  enormous  dimensions.'* 

f  The  Meigatheriun\  of  South  America,  of  which  a  fossil  spccj 
found  in  alluvial  soil  on  the  banks  of  the  river  Luxan,  aboul 
leagues  from  Buenos  Ayres,  and  the  skeleton  of  which  is  no^ 
served  in  the  Royal  Cabinet  of  Madrid,  it  said  to  be  H  feet  loi^ 
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»  djBcxuvefed  by  CtfvWj  ot  whbh  he  alr^ody 

t  lU^v      Wfrtd  tine  lfi?^(i?on£r»  WfaoM  iMutiii  w(MI  fini 
llmetttOMke-  <eares  in  Tlrginia;  in  tbe  year  1 796,  and  iHiidk 
us  as' a  member  of  the  Mme  genus  aii  the  preceding,  a^ 
beeA  o^  the  size  of  an  ox. 

JBlh  o^  Freiahd,  so  named  because  first  found  in  that 
least  that  specimen  which  was  dug  out  of  a  marl^pit^  M 
ii%«c  I3roghedfl,  appears  to  hare  been  a  gigantic  anioMd;. 
!t  lO  inches  from  the  tip  of  each  horn ;  and  the  length  of 
om.  the  back  of  the  skull  to  the  extremity  of  tbe  upper 

:t.  ' 

nmoth  of  tfie  Russians  may  be  sud  to  belong  to  the  genuk 
hant,  whiisb  it  so  xhuch  resembles ;  but  it  diflt^rs  firom  botfl 
»nt  esMidng  spedes*  Although  more  neftily  agredng  with  the 
n  th«  A.frte«n  species,  it  appears  to  have  been  an  anhnal  dP 
.tude,  -and,  at  some  period,  to  haVe  eidsted  in  great  abun^ 
Cerent  quarters  of  the  world.  Its  bones  liave  been  found  ib 
srent  pam  In  thishlaAd,  not  only  in  tbe  dluTial  soil  round 
iud  iw  Yaa^busi  of  the  English  counties,  but  in  Ayrshire  tM 
hian,  in  Sodlfahd.  Bones-  of  this  now  totally  extinct  species 
ephaiit  halte'  atSo  been  dug  up  in  Irdand ;  in  Sweden ;  & 
1  Eutbpe,  .Poland,  Crermany,  France,  Hoil«)d,  and  Hutf> 
d  Humb^dt  found  teefil  of  this  anfttikl  in  North  and  SgivtAk 
I ;  but  it  iii  m  Auatie  Russia  iSirnt  these  bones  seem  to  havb 
i  in  the  graatese  abundisnee ;  fbr  Palliu  mentions,  that^  fiom 
S  er  tiie  TaAeiB,  to  Tchutskoinosi^  there  is  scarcely  a  riter,  the 

which,  does  tfot  aflfbrd'  renuiins  of  a  mammoth ! 

new  dikeverks  hate,  widiin  diese  ftw  yetes^  btonght  fb 
od  ad4sdaere  specimens  to  tbe  number  of  these  gigantic  rew 
"hich  appedr,  indeed,  to  have,  at  one  time  tut  edier,  been  very 

spvead  over  Uie  face  ef  the  earth,  and  firom  which,  these  nei^ 
ees  afibid  iiidispQtdl>le  pvoof,  that  our  own  island  was  not  ex. 
^Hewever  van  and  fruitiess  it  would  now  be»  to  look  fiir  a  con- 
lott  of  the  series  of  these  giants  of  former  tines,  amdng  the 
( iohiMtttiCi  of  the  {hescnt  period! 

ft  ptriodiod  publication  for  May  18tb»  1^34,  we  are  infonneit 
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tlMiitlift«ate  skeleton  of  another  large  mhsnaolfa,  that  is  to  i^,«t 
lowil  elepbaol  of  the  sane  q^cs^  with  those,  whichoocor  In  Shn 
Mid  all  over  EuropOy  has  been  very  recently  discoTered  mv  Lai^ 
at  Ilfordy  in  the  county  of  Esses,  near  Stratford  and  Bow.  blf 
Imried  at  the  depth  of  about  cdxteen  feet,  in  a  large  qoany  of  £isrU 
loam  and  clay  which  is  excavated  for  making  bricks.  Ifr  Job  G^ 
son  of  Stratford,  has  been  diligently  exerting  himself  in  oM^m 
•preserving  as  much  as  possible  of  this  skeleton  ;  and  a  fewi^aa 
be  invited  Professor  Buckland  and  Mr  Clift  to  aasist  lum  'nits' 
ring  the  remainder  of  the  bones  which  he  had  purposely  leh'a^ 
natural  position  in  the  qnarry«  These  gentlenaen  found  a  Is^taik 
and  several  of  the  largest  cylfndrical  bones  of  the  l^s,  sUoDotili 
andveriehrsB,  with  the  smaller  bones  of  the  feet  and  tsil  Ijiigte 
-upon  one  another,  so  that  there  can  be  no  doubt,  that^  with  tfaostk 
ibre  collected  by  Mr  Oibson,^  they  had  made  up  an  entire  Ai^t 
least  fifteen  feet  high. 

In  another,  we.  have  the  following  acconnt  of  a  foesil  croco&,^ 
covered  in  the.  month  of  December  same  year,  in  the  alum-dsK* 
Whitby,  in  Yorkshire,  by  the  Rev.  Geoigj;e  Toung,  A.  H.  <<  Mr  Bw 
Marshall,  a  welLknown  collector  of  petrifactions,  observed,  in  tbei 
of  a  steep,  cliff,  not  far  from  the  town  of  Whitby,  part  of  the  bod « 
Jaige  animal,,  standing  out  fieom  the  surface  of  the  alum-shak,  sn 
jrards  above  higb»water  mark.  He  submitted  it  to  my  iniq)ectiav 
1  fgtin^  it  to  correspond  with  some  fossil  heads  found  here  «ii 
these  few  years,  which  were  considered  as  belonging  to  the  {ih 
tturus.  After  iMveral  day>  labour  the  whole  specimen  was  goti 
when,  ^istfad  of  an-.animal  with  fiiu  for  swimming,  I  £iund  oae 
.nished  with  legs  for  walking :  instead  of  a  j)leiioaa%ruif  I  saw  a  & 
dUet  Mpst  of  t^e  bones  of  both  the  hind-legs,  with  fragneoi 
those  of;  the  fore-legs^  were  distinctly  perceived*  This  vsluabli 
Uc  of  a  former  world- was  immediately  purchased  for  the  Whitby  I 
rary  and.  Fhilosopbic  Society,  and  conveyed  to  the  museum, 
length  of  the  animal,  following  the  curvature  of  the  s|»ne^  .is  14 
0  hifcbes ;  but,  in  its  entire  .state^  it  must  have  been  vhoot  18 
loog." 
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mum','  ratifying  anchni  large  mUmai  0t ' 
2se  specdjoaens  may  serve  ta  shew,  tbat  a  ntuiM*' 


r  Tdrk  Cvenlag'  Post  of  July  1 825, '  we  have  an  aceotmt  ^ 
lie  reakminm  of  a  truly  i^gantic  deseripticm,  that  had  bean:', 
the  western  worlds  about  20  milea  from  New  Orleans.  ^ 
mentioned  (says  the  New  York  paper,)  that  the  bones  of 
t  animal,  of,  an  immense  size,  and  larger  than  any  bones 
lerio  been  noticed  by  naturalists^  h^d  been  discovered  a*' 
mWea  from   New  Orleans,  in  the  alluvial  ground  formed 
ssippi  river  and  the  lakes,  and  but  a  short  distance  froa^ , 

ivow  appears  (continues  the  paper  above  alluded  to,)  that 
ic  reoaains  had  been  disinterred  by  a  Mr  W.  Scbofield  of 
IS,  who  spent  about  a  year  in  this  arduous  undertaking.  A  ' 
*  a  cranittm  is  stated  to  measure  twenty-two  feet  in  length  ;" 
esc  part  four  feet  high,  and  perhaps  nine  inches  thick ;  and 
»  weigh  1200  lbs.  Tbe  largest  extremity  of  this  bone  is ' 
idently  to  answer  to  the  human  scapula:  it  tapers  off  to  a' 

Tetains  a  flatness  to  the  termination.     From  these  facts  it  is ' 
bat  tills  bone  constituted  a  fin,  or  fender.     One  of  its  edges,*' 
nate  exposures  to  the  tide  and  atmosphere,  has  becooie  sjion> ' 
ous,  bttty  generally,  it  is  in  a  perfect  state  of  ossificatwn. 
roove  or  canal  presenta  itself  in  the  superior  portion  of  this 

is  evident  that  there  was  a  corresponding  fin  or  fender.'  The ' 
lerefore,  nmsthave  been^y  feet  in  breadth  from  one  exti«mr 
Vn  to  the  other.'* 

'e  arejust  informed;  in  the  Edinburgh  Journal  of  Science  for' 
U  month,  (April,  1826,)  that,  among  the  large  quantities  of 
Aes,  announced  to  the  Royal  Academy  of  Scieuces^  by  ^ 
de   Serres,  as  havhig  been  diM:overed  near-Montpellier,  m' 

he  places  in  the  first  rank  among  the  carnivorous  animals^ 
ttud  tigers  much  superior  in  size  and  strength  to  the  present' 
l^ey-^nimals  whose  canine  teeth  are  about  16  centimetcee' 
lb,"  (uiy,  something  more  than  six  Inches  English  measure  f)  ' 
greal  Muttodon  of  Cuvier  was'equal  in  sise  to  tbe  elephant ;  and' 
» to  an  entirely  fossil  genus  >n  which  state  no  less  than  five  spe. 
the  nuMtodon  have  been  discovered,  not  one  of  which  is  now  to 
im1kdod|  living  objects.  The  remains  of  the  great  mastodon  ha»e 
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Imb  w  im  6108^  fKt'  TBtnsT'  SGfieB  of  'MHihIB)  nisk 
tbe  leaeandiea  of  geolt^.  hne  hma^iA^yi 
the.,gi£ater  f^ary  jo£  the  .Cieaiav  Ate  far  £coiii  \mi 
of  the  diminutive  kinds,  toid  the  awmeir  «f  tlie  cob. 
flcrvmtion  of  thece  andcnt  relicsy  paiticiilavly  sodi  & 
are  preserved  in  a  st&te  of  petfifbcHoftj  ^tiu  moiei^ 
dounds  to  the  glory  of  that  Being,  who  is  so  woodsf^ 
in  oounsel,  as  well  as  fearful  in  working.*, 

been  found  in  grettest  abundance  near  the  river  of  OWiki 
j^merica,  and  have  also  been  dug  up  in  Siberia.  Of  the  t«3^'< 
fossil  Tayir  dijcoTered  in  £uro|»e,  the  one  called  the  gigiBtt^> 
said  to  be  about  18  feet  long«nd  12  feet  high* 

•  Nothing,  perhapa*  haa  astonldied  the  tyro  move  thanfe^'^'' 
CfpedaUy  when  the  fonns  which  some  of  them  asaume  are  csc- 
ed  9 — yet  the  processes  adopted  by  Nature  in  their  fonuaboQ,i> 
represented  by  those  who  have  devoted  their  attention  to  tha^'- 
are  extremd^y  simple*     **  There  have  been  instances,**  Makr 
oiMerves,  **  where  a  liq;uid  impregnated  with  stony  paitidesbx^ 
ed  into  a  cavity  formed  by  an  organic  body  which  had  distp^' 
In  that  case,  the  stony  mass  has  flowed  into  the  empty  caTitj,£>^ 
sumed  the  exterior  form  of  the  organic  body  which  was  tbm 
If  this  body  was>  for  example,  a  branch  or  trunk  of  a  tree,  tbtJ 
will  have  knots  and  wrinkles  on  Its  exterior  j  but,  in  the  intei^ 
will  exhibit  all  the  characters  of  real  stone* 
.  **  While  the  process  of  decomposition  is  going  on  gradually  tot^ 
viously  in  a  vegetable  or  animal  substance.  It  is  sometimes,  liii*= 
surrounded  and  pressed  on  by  a  stony  juice..    As  each  orgink^ 
tide  dissolves  and  disappears,  a  stony  particle  replaces  it.     Tbuiij 
tide  afler  particle,  the  stony  substance  gradually  occupies  the  si 
left  vacant  by  the  progressive  decay  of  the  Vegetable  or  animal  P 
aodt  by  being  moulded  in  these  cavities,  it  copies,  feature  for  l^a 
the  eontexture  of  the  organic  body» 

«  This  is  the  way  to  explain  the  formation  of  purified  wood 
Imitation  of  the  real  wood  so  complete,  that,  upon  cutting  it  tniisi« 
Iv,  we  distinguish  the  appearance  of  concentric  rings,  which,  i^' 
laving  trectp  arise  from  its  annual  growth*     Somelimes  it  is  evco  i 
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m^ed  iiM>t«tlu»ii  oil'  It  is^qitttt^mMiMMI 
iual:o|Minl]i«li  at  dte  DMty^whd  ^tmkeB  Aaf 
ght,  and  light  to  spriiig*  out  ^  ^aArtwy  ti 
RsflitB  M»  |M>ir^f '  in  th«  i(ififUniio»plM6i^6r  Ibe 
aiMd  tkim  tbm^dtk  oiimw  strata  f]t)ii}  the  d^ 
»n  of  t}90<>kl-^whb  fimMiMat  dbvdt  tlie  d#y 
mij^itlf  i»«diimt»cfiiterg«at:hit|^Mr»Aoid 
[  of  the  gKat  !d^p-^*^fa<>^ak4tothse'gigadtiid 
AaeAtrteliC  4  tire  in«g«th^num  of  Sdcrth  AvMiiU 
lAammotli  of  l^iliena;'  the  great  tilastddoii  of 
\  Hie  huge  cr^c^dile  ht  YorlnbJre ;  th^  ^ 
iittial'or  tfie'weftfetil  wdrld ;  utiA  theiioAs/Oild 
sueY>  enorinoiis  Biee,  -^rtnch  once  f6atAed^T^ 
or  the  ^litopeiin  eoiftinetit  t  afll  ^H  iiis  th«  pa* 
amand  thejOioplotherium  of  CiiTier*)  aftd  th« 

which  We  cttO  Mctfklain,  t>5r  the  lin^luiiMto  6f  fhe  telttu^ 
» to  whiflb-th^  IM^  bdonflttda-  -         _  . .  ..     _ .      . 

alixed  bodieif  and  those  which  ha^e  beaii  c^¥U^^  !fm  bilttt- 
4>  C04I,  may  Up  refeired  tq.  i|ie  ^me  sy^t^em  of  Connfitipiu 
htt^wKi,  for  j^i^mpl^,  are  the  jaw-teeth  of  some  large  sea 
iqetallie  substance  which  haspenetrate^  them,  has  been  gra* 
ittltuted  for  the  softer  parts  of  fl^e  bon^/'-^lfaAe  Jfirunf  yoL 


;>• 


ified  remains  of  wood>  so  «ntirel)[  ^onre^^  into  siBiqqoa 
•  to  become  suKeptible  of  the. finest  polish,  are  not  unf^nw 
ifferent  parts  of  the  world.  Qermany,  Sberia,  the  XJisst  aqd 
^e^  fumiih  the  finest  spe^ipens  of  this  kind;  in  some  olT 
«  vegelabU  structure  remains  so  perfect,  that  the  lon^todii* 
»>  the  distribution  of*  the  Tessels,  and  the  annual  growth,  are 
distinct  than  hi  the  re^pt  plants.  The  surturbrand  of  Icdan4 
IwTey  oosl,  are  excellent  examples  of  the  conversion  of  wood 
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wf»iilli0ccphiilu8  litiqmO  rf  mA  »  m^gfJlK^timfit  and 
^iwiflm>^HaL  Older  to.iaakeropBi  iS^tA*^  wricsof 

iinder  dil^rent  fqr0i6 1 

*  In  all  v^  scet  we.  Imwe  miicb  to  iponidter  «t»  and  mach 
toadmife;^  bulU  would  tie  impioas^  as  it.  would  be 
vain,  in  U8«  to  attempt  to  stay  the  piogresa  of  Nature, 
or  to  chalka^  the  ways  of  OmmpoteoGe  ;-*fi>r9  ^  be- 
boldy^  in  the  words  .of  Job}  *<  he  taketh  away^  who  cao 
hinder,  him  ?- Who.  will  ^y  unto  hi^Op  what  doest  ibour' 

*  That  the  earth  and  its  inhn^it^nts  have  ufidergm 
fliany  i^ysical  chang;^  no  person,  after  cooaderiDf! 
fuch  hitherto  imperishable  evidence  as  we  have  juii 
^tnessed,  will  have  the  hardihood  to  deny.  That  tk 
sea  and  the  dry-land  have  changed  places  we  have  the 
most  undeniable  evidence  in  the  muldtode  of  sheUssDd 
lopphites  that  are  found,  some  of  them  at  so  giest  ele- 
vations above  the  level  of  the  present  sea-rf* 


'   «  Job,  chap.  ix«  IS. 

f  In  the  neighb<airliood  of  Toanine  m  Fnmce,  faXtf  100  m%i 
ftom  tbe.«o«st,  there  is  one  vcontipued  bed  of  broken  sheOs  ofaboet 
iiine  ancjfnt  squaw  leagues  in  superficial  extent,  and*  at  least,  tweotfl 
jfeel  In  thictnesa;  and  the  AltaSn  chain,  in  Siberia,  ia  flanked  on  etd^ 
aide  bf  a  chain  of  hills  inclosing  marine  shells.     The  other  coaatriSi 
of  Europe  also  abounc(  in  fossu  shells,  and  every  thing  coocvn  m 
leading  .us  to  suppose,  ^lat  the  other  parU  of  the  world  arc  not  *^ 
jcient  In  these  ancient  ooemorials  of  some  great  catastrophe  haring  tab 
place,  in  .which  the  fountains  of  die  great  deep  were  broken  up,  <i 
their  waters  made  to  cover  the  tops  «f  die  highest  mountains.    Tl 
jocka.of  the  mountains  of  Harts  contain  aoophites ; — Mount  Lrboil 
if  in  a  manner  sowcn  with  ecUni  |  and  Mount  Carmel,  f  another  bmnI 
tadn  mentioned  i9  Scripture,}  with  petrified  ojitars  |  whik^  in  tfas  c^ 
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:,  iifccl€(Bilv.-d<towicfc  seeni  to'be4iqKitedrb3r^ei)* 
es -cf  *tlie'im^i(-fleq9ticld  ir^^ 

lareB  base toidjiift  inrety  pkiti  (»ran<wvi«.  the 
ihat:grealle8t:tif  HftUi^GfttastniphesicNi  reqoni^--^ 
liieh  peBiihcdiidlllie.lhaiexislbq^httmttaina^ 
;  Noah  and  his  family. 
well  aware,, that  some  q£  the  sceptical  moe  df 
lers  draw  a  very  dtffcareiit  conckiaon  from  the 
kteft  ef  these  shttlfe,  add  iftfet ,  ii^om  tb»iiiM»i«x« 
if  human"  bone!!  among  them,  that  they  baire 
I  deposited  in  the  situations  in  which  they  are 
3y  such.a»calamity  as  involved  in  its  oonse* 
the  akaoil  toUd  ctesttuctioiit  of  theihumaa  laee^ 
ier^  Iwywever,  seems  to  think  otherwise;  and-it 
Appear,  from  what  he  says  in  his  admirable 
that  he  was  not  singular  in  his  sentiments^) 
some  of  the  modern  Freiieh  philosppber6,.:r^T 
gad^i]geir%  .     . 


tbalboider  the 'Caspian  Sea,  Ma^sheUs  ave  found  even  aia 
bove  th^<  region  of  the  clqiids. 

iM>uiitaihs«f  China,  accdr^Ui^  to  the-JesiiitSi  are  cOTOed  #lth 
arinepeoductions..  The  Calcutta.  Mivror,. of  th»d3d  of  Mawh 
ontaint  a.Ietteafnna'  Dr  Tyler,  "^auioundng  that,'  In  an  e»> 
Q  to  KalUnger,  he  picked  up  a  foesU  oyeter-shell  on  lliesam* 
a  high  hill,  above  the  village'ef  Bheeamow,  in  union <  with' gnK 
^  VMMalt  rocks.  Phiring,"  in  the  vorda  of  the  narrator,  «*  thai 
ulls  were  Ibhqeilj.  vader  water.?*  And,  from  so  great  an  ki»- 
r  «ft  thai  of  Humboldt,,  we  learn,  that  petrified  oyster-aheUa  aat 
met  wUh  in  abundance  on  the.high  chain  of  the  Andes  ill  acNMh 
Ka» at  an alcnratioB  of  meee than  iS^OOOfeet! 
^ IiaaTspinisn^ til— /'■  iaya.tfa|a  pateiiittvwtigaibriaiid'^ro* 
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among.  iIm  eldte  rf  the  locitt  M  tM  l»<liiiil0f*dife  ^ 
ibysB;  and)  until  nnk  tktfie Mini  ettt  exploie  the» 
flV0l; TtTOow trf  tbelKittoiiis of  ifae  Adeillie tmitwak 
Oemmst  it  wUl  be  hi  mdn  to  setodifbr  Ae  hMs^flb 
orUioM  wiia  H^ed  befime  titt  flood.* 


found  reasoner,  ^  ¥^ih  M.  Delue  and  Mli  tMlomlev,  Tba^  if  (bereis 
4ny  circamstanee  Diortniglily  ^stabUshed  ingeblogy,  f t  is,  Ait  thi 
•tut  of  our  j^dbehaa-bMn  sttl^Ktod  to  «  gma  anil  Mddmento* 
tkw,  the  epoch  of  wMch  fHaaot  be  daf^  mntAk  fartbor  iMi^  tbaa  in 
or  six  thousand  years  ago ;  that  this  revolution  bad  buried  ill  U» 
countries  which  were  before  inhabited  by  men  and  by  the  odier  loi- 
Aials  that  are  Aow  best  known ;  that  the  samls^^volutlaii  bad  hSA  ^ 
tbobidof  tho  bMt  ooiaii,  wbidi  iioir«9ftnbbll«ho«OHitriiiMpi«* 
«tnl inhabited;  t^ltbeiliiiaiiiiipbWQf  indrndiMbof  ^HiinAfl^ 
aBimala  that  escaped  from  the  effects  of  that  ^foat  revolatioii  bane 
since  propagated  and  spread  over  the  lands  then  newly  laid  dry;  in^ 
tonsequently,  that  the  human  race  has  only  resumed  a  progresrffe  stit^ 
of  improwQitat  uQce  thait  topocb,  by  vinonff  edtdDMUiu  mwm^ 
raifling  monumenta,  ooUcctiiig  natiml  f acCi,  AdttMiatedtiaf  lyMO* 
of  teience  and  of  learauig. 

,  ^  Yet  farther, — that  the  countries  which  are  now  inbattfled,  hm) 
which  we^  laid  dry  by  this  last  retolutioo,  had  been  Ibnnirly  itfbft* 
bited  at  a  more  remote  era,  if  noC  by  man,  at  leaai  by  land  aniashi 
|lii4  ooBsequentlyi  at  Ibart  one  |it#fioiia  nvoitttloii  had  awlaaiiF^ 
ilMm  under  tho  irawa  ( «td  tha^  judging  from  the  diibfoot  oidos  d 
animals  of  which  #e  ditoover  the  remnEha  in  •  fiMsil  alalo,  tbey  bU 
piobably  eKp^rionoed  two  of  tfareo  irmptioii*  of  Hm  aaa.**  So  itt 
fttvier,  and  let  those  who  Odblt  they  Cin  onrertimi  Ida  reasoning,  «itk 
iiiebd|il»togo«po»»tryi^]flhe^wilL  .  .. 
..  •  Didi»nrwrs<Aotfa>se|«elbiMidrtaBsaiti,tba>Hwegtiii^<« 
•olookforifaorelniEBtof  the  ibnner  inhahiiaiila  of  the  dryJwi  ■> 
MMttg  those  of  the  aMediknriafei  aquatic  tenania  of  tho  deep,  aBci  dMi 
if  those  of  the  bUtv  weie  ttiaed  ep  by  tbo  wvolBlidn  theft  took  phA 
ol^hOitniUo 
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as  tf  fl^>]1iqMci6dfriiii<^^^ 

NuteBMi  Tlm)4^  f«iUMIeur& .«  «ise«l  mamm 
he  t»iEXM&i<ir  dMgtt  #l^di  igiok^icto  mftIA 
Ifhrnmob,  .aoeetadiilg  wbk  B«w/B|>IfBdottt.fi9M» 
of  ite  fMmnt  bbd»  b  tiidtideiitfii^tif.tliM 
ybuth  invhicb  all  ihiitgs:  aiouiKl  uk  rgaeoi 
i  th^  skic^  teron  the  .etedi,  Js/ttte  wo^  of 
ei^er  aft  «  ^Uod..  It  deTitea  bur  iden&iDf: thi 
the  AiAttoatY^id  iaftivfilHil  it»  fstifltetooff  of 
all  stages  bf  feriMtbb,  tfaitHls  iarealing.  toer^ 
tt  deep;;  ihat  they  ccmttitut^:  a  p$r&ctii}9t of 
e  ;  and  thai  dl  hia  opem^ioiM  «r&  pui^Uod  ii| 
&  ag«a  iRrUli  au  undeViati«g:ooiba(ataejrf  wbedial 
n  the  lieavens,  the  ocean,  or  the  land.^^. 
here  w  amther  and  a  m^t  impcwtant  Idsaoli  to 
ed  {torn  a  eeasid^rfttioo  of  thi#  bn^leb  of  g)eq» 
S(»eiKw^  ^'Mcmil  ^gaoip  rj^aimiut^'!  JPft)^(aaM 
3  jailLy  remaitoy  in.  bis  Jadieiovis  aiill  dkg«lt 
mfigtrd  to  ihe  new  editiod  df  Cuvier's  £Mijri 
le  replies  of  a  primevid  world  long,  sinoe  goaa 
roclaimiogy  with,  a  IoimI  voicei  the  instiibiUty  of 
iSeirsf  aild  iiapn^ssti^;  upon  the  idiad^  of  ,tbcM 
cioudy-  eoiiMder  thettit  s^tka^ats  of  piaty  and 
l&of  deYoti<)B.  •  - 

the  aDttiqtiarj  digs  fcom  among  the  ruins  of  Jttt^ 
— ■  •    •  ■--*  ^--^  1.--,^  — ...--— ^ — J — .    J  ^  .,1^-^  »'• 

&me  time  depressed,  ancl  sunk  in  the  unfatboifiable  depths  o^ 
ean  %hiGh  now  coten  the  fdnnerly  inhabited  dry  bndi. 
Iwt  is,  Ae  anrtngement  of  matter  in  new  forma* 
^>ght^neii«naObierfttllon8iae.S6a,  *    • 
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i  !a  piipte  of  ^andetvl  moneif ,  a  ynm^  or  8  Mae, 
i«ft.9^ic«4vilh  hinofy  in  findnig  the  mode  of  fife,te 
vmnen  ^And  arts  of  an  ttici^it  pebple,  |4aoed  Mot 
6i»  eyes  :p-^if  he  finds  an  old  reoondy  itkiAratWe  of  tk 
history  of  >bis  bomtiy ,  however  fimited  in  exleiit  thu 
eountiy  may  be,  we  are  grateful  to  lum  for  the  psitick 
of  knowledge  he^  has  4idcled  to  our  stere;«-4mt  if, 
among  the  rains  of  the  eommoD  country  of  the  hmnn 
raoe,  we  linger  ait  the  great  septdchre  of  animated  be- 
mgs  destroyed  by  the  band  of  fate,  who  canlookopoo 
it  without  piety  f  It  i»Dot  bece  the  statues  of  FolTcle- 
ens  that  we  admire,'  but  the  admirable  monuments  of  the 
wovkmansfaat>  >of  nature,  taken  from  the  ruins  of  tk 
great  Heiiculaneom  overwhelmed  by  the  ocean,  that «« 
look  upon  with  feelings  of  the  deepest  wonder  and  de^ 
▼otioif.^ 

And  no  wonder -that  we^  become  serioiis  «id  demt, 
with  so  sotemn  and  so  awful  a  scene  unfolded  to  our 
view,  for,  it  is  a  truth  that  cannot  be  concealed,  fsrks 
domed)  that  while  these  estraneous  fossils  and  otba 
OtgaaicTemains,  which  every  Where  meet  the  eye  of  tb< 
geologist  in  his  reeeatthes  into  the  deep  places  of  the 
earth,  demonstrate  to  him  the  many  changes  and  reso- 
lutions that  have  taken  place  in  ouv  gM)e,  and  that  ^ 
stand,  on  the  ruins  rf  a  former  world ;  they,  at  the 
same  time,  proclaim,  in  a  language  that  cannot  be  ici^ 
wderatood,  and  therefore  requirea.  not  the  wisdom  cf 
a  Daniel  to  interpret — ^that,  ffUs  our  earihfy  kingdcf^ 
ii  departinffjrom  U9 — that,  v;eighed  im  the  balancecf 
recent  dieccwery^  oux  permanency  lure  iejbund  cvm/- 
ingl 

YeA*  This  mysterioMS  hand-writing  on  the  wall  of 
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iBithlyliiUUlfioii;  la'  ^idtfeh.sorin«oyf«]m:ffie  tib#t 
d  in  ihepolMBt  fifftioS  geoli^g»(Mi)  scienter  disphqu^ 

t  here;  ttf  ih^  Chrintiu^  tte  <)OB86latibn8  of  tbat 

**  Builds  a  bridge,  from  ibis  world  to  the  next^ 
0*6r  death's  daik'gtilph,  and  itU  its  horror  hides,** 

veiy  opgortupdy  forward,,  and  th/m  miiitt  off 
g^cal  discovery  become,  in  liip  view,  the  band- 
f  of,  aod  ar^  idade  subaervkpC  to,  the  tnterestp  qC 
Ni,by  d^moDBtraUngthe  ioe^tifloable  valu^  of  thak 
ition^  which  has  brou^t  life  and  in^mortAUty  l|a 
and  extended  the  bope9  of  our  imjoH^&rifiipa^ 
)d  death  and  the  grave. 

^le,  the  comfortable  deduetions  which  flow  from 
octrines  of  Jesus  can  be  fully  appreciated,  and  the 
import  and  meaning  of  that  ben^  and  consoling 
^ion,  «  IK  MT  Fathee^s  houss  aex  many  mak« 
^'^*  be  distinctly  .understopd,. 
ily  considered,  and  viewed  as  diey  ought  to  be^ 
ie  principles  of  Christianity,  these  dry  bonee  om 
to  speak  the  same  language  as  that  of  the  fifiet 
he  eparrawSf  to  which  we  had  occasion  to  refer  a| 
ommenoement  of  our  work  ;  or,  the  soft  whisper* 
of  our  holy  religion  are  made  to  speak  for  them, 
having  adopted  the  chun  of  reasoning,  to  which 
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their  caggf^pth^  oaliinlfy  kitd^^BdUl,  ny  dw, 
iitad^nbkniT^ci^Jitmi^  ^rtwgi.. thcfctliiBagB^ 
BionaboE  tUigiii  that 'haw  iMg  ^os  famdiia^* 
hoar  aioadexfiiUj^  ithpjjT  htf^lwea  pMB^rvad  thnugki^ 
aiimefablft  geaesalioBB,  <aad' tncb  aa  tofinite  «meiai 
of  ages,  b]r  the  ooosenrating  pow^  of  Ihar  gm 
Omm*.  lf%  'tbanQf<9ti  yfl^ar  HjBA?smT  Tliim 
your  Maxbb  and  your  Goo,  has  taken  a0  mucbiw 
to  preserve  apd  protect,  for  so  great  a  length  of  M 
such  a  multitudinouf  l^ost  of  the  cprporitftl  wm 
his  inferior  ereatures,^-shail  Hs  not,  much  nioTe,a 
for  and  preserve,  that  int^ectual  spark— 4hat  rayolti 
divinity,  with  which  he  has  so  highly  dlstinguisheds 
endowed  his  rational  oH^pring — with  which  he  bsi 
highly  adorned  and  ennobled  MAN-7-the  last  and! 
tnost  perfectlyfornied  of  tiis  numerous  creatures  ind 
lower  world?— Ora  Oji^  iittle  faith  ! 
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EXPLANATION  OP  T^SE  PLATE. 


A  NIGHT  PIECE  IN  THE  POLAR  REGION& 

[IS  Night  Scinx  in  the  Polar  regions,  intendecl  as  a  frontispiece  tc 
present  volume,  may  be  considered  as  forming  an  appropriate 
interpart  Co  the  Bat  Scxnx  formerly  given  as  a  frontispiece  to  iht 
er ;  and,  like  it,  is  meant,  to  convey,  an  idea  as  accurate  as  possi- 
o{  what  may  be  supposed  to  be,  things  as  they  arcy  at  the  present 
tient,  in  the  regions  of  the  world  it  is  xtteant  to  represent,  ac^ 
iing  to  the  report  of  modem  travellers,  and  the  most  celebrated 
igators  of  the  day. 

t  IS  not  to  be  inferred  fVom  this,  that  all  these  objects  and  natunj 
earances  are  faithfully  portrayed,  as  actually  existing,  or  locally 
ated  with  regard  to  each  other,  in  any  one  place  within  the  arctic 
le.  Thb  would  be  to  i^xpect  more  in  this  than  was  meant  to  be 
esented  on  the  other  plate, — where,  the  burning  mountains,  for  in<- 
ce,  were  not  intended  to  represent  any  particular  volcanoes  at 
ient  in  active  operation,  but  to  show,  that  there  were,  among  tho 
oteries  of  modem  times,  active  volcanoes  or  burning  mountains, 
ch  bore  no  resemblance,  as  to  outer  form  or  local  situation,  to  any 
be  four  whose  names  are  there  mentioned,  and  at  which  alone,  we 
been  taught  to  wonder  in  our  boyhood. 

'be  SnoW'htUf  with  its  low  entry,— the  Sledge,  drawn  hy  Dogs  in- 
i  of  Rein-deer, — the  primitive  looking  /igiire  in  shaggy  attire^  re- 
iog  from  his  labours  in  the  evening,  with  bis  2^f^ddle  in  his  hand 
bis  canoe  on  his  head,  followed  by  his  faithful  companion  the 
dragging  behind  him  the  fruits  of  the  day's  excursion,  in  form  of 
a/^*~are  exactly  such  as  they  have  been  described  byCaptain  Parkv, 
are  delineated  on  the  plates  which  accompany  his  valuable  works ; 
no  person  who  has  read  the  voyages  of  that  illustrious  nav!gator» 
those  of  tiie  no  less  enterprising  Scoaisxr,  but  must  reoogmae.at 
!i  as  fit  objects  to  be  introduced  among  such  scenery,  the  floating 
t  of  ice,  (upon  one  of  which  a  Sear  is  seen  in  the  act  of  scram* 
S  up  to  attack  a  JKalrus,) — the  tremendous  Icebergs,  which  are 
en  along  at  the  mercy  of  the  currents, — the  Man  in  the  CJanoe,-^ 
Ship  moored  to  iu  icy  anchoring  groundf-^ihe  Deer  making  the 
of  its  way  through  the  water,  after, 'it  may  be  supposed^  having 
t  startled  by  the  bear, — and  the  Bird,  skimming  along  its  surface* 
^nsequenee,  it  may  be  imagined,  of  being  driven  Afom  its  nightly 
ting  place,  by  the  noise  oceasiontd  by  (he  plunging  of  the  deer, 
hese,  and  the  snowy  incrustation  of  the  earth's  surface  in  every 
etion,— -whether  in  tracing  its  mofe  level  expanse  on  the  borders 
be  ocean,  or,  iu  more  precipitous  risings  inland,  givo  it  a  very 
rent  appearance  from  the  verdant  colour,  and  luxuriant  aspect  of 
hern  climes;  and  must  be  familiar  to  every  one,  who,  either  by 
BlUng,  or  by  reading,  is  acquainted  with  those  dreary  tracts, 
he  Iceland  Geyser,  (which,  it  will  be  observed,  is  introduced  into 
Ty  Convenient  spot  in  ftont  of  the  ship)  is  meant  to  represent  one 
Mie  curious  phenomenal  ctUed  Moi  SiningSf  so  lUUy  described  by 
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Sir  Geoife  Mackenne  in  hir  fRVAtinlBit  wonderful  isUnd, "  nhat 
witer  ifFiiiiowtt  npr  and  vtcfiq  iauBB  (wiftr  tc^piKd^atp  n^  'piodoC' 
inff  a  column  of  Bpray.  and  yapour  in  the  air,  sometinies  to  the  hti^ 
dr^O,'*  or,  al^  is  mentioned  p.  1 4,  to  1  dO  feet ! 

It  must  be  gratifying  to  our  astronomical  readers  to  obserte,  tbaitlie 
jEfoofi*!as  here  represented,  ridng.  majestically  full  orbed  abote  the  bori- 
son,  and  glittering  across  the  undulating  surface  of  tlie  watery  ezp»se,  a 
not  the  only  object.  In  the  exhibition^  wherein  a  regpjrd  has  been  bid 
tftruthf  or  the  actual  appearance  of  natural  objects. 

The  Stany  kotti  are  here  arranged  in  the  exact  waj  in  which  tbcj 
inay  be  sup^gosed  to  be  seep  in  thesp  latifiudeson  a  clear  moonligfatDigbt 
llie  Via  Iqcica,  or  milky  wmy,  that  reroarkable^^white  track,  in  the  be»< 
vens,  (noUced  in  p.  282)  mi^y  be  observed  on  the  plate,  ending  peaHy  it 
the  pcnnt  where  the  moon  is  emerging  above  the  horizon,  and  as  bm 
represented,  is  made  to  assume  the  sanle  torm,  and  to  exhibit  irithia 
its  boundary,, the  same  number,  of  the  brighter  stars,  which  disiingoi^ 
iU  appearance  in  these  regions.  The  lesser  Bear  will  be  here  reoogoixed 
in  its  true  situation  in  the  heavens^ — ^beyond  it,  to  the  left,  ihekrgtSior 
inay  beseen  which  characterizes  that  part  of  the  tail  of  the  Serjteidr' 
and  further  on  still,  in  that  direction,  we  arrive  at  the  well  known  group 
of  stars  which  constitute  the  constellation  of  Ursa  Major,  or  the  Grrci 
Bear  ;  known  also  by  the  names  of  the  Plough  and  Charities  wan:  Tbe 
two  lowest  stars  in  this  constellation,  viz.  those  near  the  middle  of  tbe 
top  of  the  largest  iceberg,  are  called  the  Poiniers,  in  consequence  of  0 
imaginary  line  drawn  through  these  stars  towards  the  noith,  pointiDg 
out,  what  is  called  the  pole-star,  from  its  vicinity  to  the  north  pole. 

We  have  not  room  to  go  more  into  particular,  but  upon  companog 
tbe  stars,  as  here  laid  down,  with  those  on  a  celestial  planisphere;  of 
g^obe,  they  will  be  found,  it  is  expected,  to  come  pretty  near  die  truth. 

In  regard  to  tbe  Pianeis,  whi<:b^  for  the  sake  of  illustration,  ban 
be^  introduced  into  the  prospect}  it  may  be  briefly  observed,  tbit 
Menchelr  with  his  sii. satellites,  or  snoonB»  near  the  uppermost  rightbaad 
oafmet^^vfUeTi  with  his/aitr  moons,  oppo»t?  the  iPBidd)e  of  the  nut; 
tMy,  in  that  direction^— and  Saturv^,  wiUi  his  rings  and  seven  moooi, 
immediately  abow  the  large  iceberg*— may  tie  aU  considered  ss«r/0- 
e^pic  re}vtseniationt,  or,  in  the  manner  thesQ  planets  and  their  saitl- 
litea,  &a  appear  in  the  heavens,  when*  viewed  thn>u|^  a  telescope,*^ 
friiSle  Mars,  which  may  be  ohsasved  below  Jupiter,  a  little  to  tbe  lfift» 
may  be  apposed  to  be  seen,  in  somewhat  the  lights  ha  appeal*  <» 
the  naked  eye  on  «  clear  evening^ 

The  Comet  is  brought  pnipostly  into  that  part  of  the  heavens,  wb«s 
a  ffar,in.iti  natural  position,  .ra«y  be  seen  through  the  luninosttT  " 
U»  tMl,  (agreeably  tdwtiat  is  said  p.  Jt7«,}  and,  in  shoit.  eveiy  m»^ 
cion  possible,,  has  been  paid  to  truth,,  in  these  delineation%  in  ordar 
that  this  pUte  may  be,  atr  was  originally  intended,  a  tru«  oounterptfV 
as  wdl  as  a  striking  jcootras^  to  tbe  other,'  and  have  an  equal  claiDi  V 
b«  r^iirdad  as  an  apt  iUuatratioo.of  s^eral  ppMages  of  the  work. 
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II  I    h  I     . 
CHAPTER  XXItt 

E  FORM  OF  THE  EARTH— CONSTITUENT  PARTS 
OF  THE  SURFACE  OF  THE  GLOBE,  &c. 


form  of  t|»  Eflith  demoaitrated  tt>  b«  ^ericaL— Wiaiom  of  the 
^elty  manifested  in  that  particular  fonxiD — Land  and  Water— tiow 
le  waters  of  die  ocean  are  diffused  over  the  face  of  the  eartli^— 
n  what  forms  the  Dry-land  is  made  to  appear — Cdnti«ent»i^Is- 
mds  and  tock»-^iiequAlltiM  df  the  Earth^s  8urfece^**^duiiiains 
nd  TaiU«gr9««.j9pciBg8  and  rif«i!B-^Mineral  atd  medicnid  ^attftr*- 
iot  spnogn^  &G.^-Wide  and  extended  plains— 'Verdant  colour  of 
lie  earth. 


*  The  more  we  study  the  works  of  the  Creator,  the  more  wisdom,  beauty 
f  hdrm&ny,  became.maiUffisti  even  to  out  Hmiited  apprehensions  j  and 
fe  toe  admire^  it  is  impossible  not  to  adore* '*^bia  j.  s.  sittXtf»  r.ius. 

tUOEMT   Of  Tin  UNNJEAN  SOCUTT. 

*  The  sea  is  his,  and  he  made  it ;  and  his  hands  formed  the  dry- 
d.'* — ««  ff7,o  hath  measured  the  Uoaters  in  the  hoHow  of  his  hand,  ftnci 
^  out  heaven  with  the  apon  i  and  cemjirehended  the  duit  of  the 
th  in  a  measure^  and  weighed  the  mountains  in  scales^  and  the  hills" 
A  ^Qi<mfie»*'— ysALiff  sc?.  5.  and  H4f>g,  xU  ISU 

THE  tOilM  OF  THE  IfeARlH. 
>«  returning  from  our  subterrjanjeous  ei^curriotJ,  our 
t«ni\oii  18  natunmjr  dicecud  up  tbe  .^Aa/M  wjbim  of 
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that  stupendous  fabric,  .which  contains  so  many  eonTe- 
nient  apartments,  and  is  enriched  by  so  many  valoabk 
materials ;  and  were  we  to  trust  to  appearances  as  thej 
present  themselves  to  our  fimited  powers  of  vinon,  we 
raigfat^be  led  to  conclude,  (as  was  the  opinion  of  book 
of  the  ancients,)  that  the  earth  is  a  wide  extended  flat, 
bounded  by  the  horizon.*  - 

This  belief,  however,  is  now  completely  exploded, 
and  the  figure  of  the  -earth  *deinonstrated  to  be  globo- 
]ar,  by  the  voyages  of  a.  number  of  circumnavigators, 
from  the  days  of  the  famous  Magellan  down  to  those 
of  our  illustrious  countryman  Captain  Cook.  ' 

By  these  voyagers  it  has  been  fully  ascertained,  tbat 
a  vessel  leaving  Europe  in  a  certain  direction,  may  r^ 
turn  to  the  point  frouK  which  she  set  out,  without  alter- 
ing her  course  farther  than  is  necessary  to  avoid  inter- 
vening obstacles. 

The .  spherical  form  of  the  earth  is  also  apparent 
from  the  circumstance  that  two  ships  at  sea^  suiiDg  '^ 
contrary  directions  till  they  lose  sight  of  each  other,  do 
so  first  by  the  disappearance  of  the  hulls  and  lower  rig- 
ging, and  afterwards  of  the  higher  sails  and  top-masts. 

The  roundness  from  north  to  south,  is  evident  fion 
the  sinking  of  northern  stars  to  the  horizon,  till  thej 
actually  disappear  to  those  who  travel  far  southward; 
and  from  east  to  west,  by  the  difference  of  sunrise  i& 
proportion  as  we  go  eastward  or  westward.  I 


•  Even  lo  late  as  the  reign  of  Henrj  YIL,  the  Pope  gnurtt^  t* 
the  King  of  Spain  oU  countries  beyond  the  sea,  which  laj  to  the  vest, 
not  suspecting  that,  by  going  continually  westwai^  hemmtcoa* 
roiindl  at  length  to  the  Pope's  domiiiians  thei^MlfM ! 
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The  form  of-  the  earlfa  beiog  thmeSore 
aents  the.  moot  ioccmfcioyertibley  to  be 
|>here,  oiur  iieiU  toquiiy  oi^ht  to.bc 
Jom  and  goodoewof  the  Afani^hty  an 
L  particttiar  form  P  And  these  are  li^ 
consider,  that  this  is  the  most  trapac 
durable  of  all  figures,— the  inest  a 
J  in  motion^— ^-fbr  tbe-equal  distributi 
t, — ^for  the  proper  disposal  of  land 
I  as  for  the  .benefidal  influence  of  the 

THE  SURFACE  OF  THE  EAR 
)n  casting  our  eyes  abroad  over  the  fac 
observe  it  covered  by,  or  rather  com 
'inct  and  very  dissimilar  substances,  c 
ler. 

PVhat  b  properly  denominated  the  g 
t  vast  accumulation  of  the  liquid  elen 

The  earth,  which  is  the  habilaion  of  so  many 
tdently  capacious  not  only  to  contain  them,  but 
their  preservation  and  subsistence ;  and  being,  a 
his  sublunary  creation,  it  must  be  so  firmly  and 
^^}  as  to'  be  beyond  the  reach  of  acddent  to  < 
ts. 

^d  it  been  of  an  angular  form,  the  projections  c 
6  been  considerably  weakened  by  their  distance 
jrivity,  and,  consequently,  would  have  been  in  a 
ng  loosened,  or  flying  off,  by  the  rapidity  of  the  e 
\  round  iu  axis ;  or  had  it  been  possible  for  the] 
^hat  resistance  must  tEhese  angles  hare  occasion 
^  of  that  motion  i  What  a  continual  state  of  per 
»t  m  the  air  must  they  have  caused !  How  inc 
Tudoa  of  light  and  beat,  and  for  the  wise  and  us< 
»wateis| 
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tends  oVcr  such  d  cooftiderai)!^  portion  of  thefioeof 
the  globe,  nearly)  it  is  «aid,  tfai^e^ftNinht  of  its  wCKe, 
jroti  BOW  obterv^,  when  wv  view  it  gs  «  wfaokt  to  bi 
ODt  vast  dicetof  wateiyetpailse^iMHiei^eat  oontiniioiii 
fluid  viaaBv  filKaig  eanerj  hdkm  and  canity  of  the  eirtk 
into  which  it  can  find  acccflO*  ctmbBadng,  in  its  op 
eicRis  boooni)  every  portien  of  the  dry-land  ammd 
Mnch  it  can  le^teod  itis  arms^  ■4ind  iiMkniatiog  itsnol* 
ttfariouft  branches,  oF  many  shapes,  imo  every  opemng^ 
inlet,  or  indentation,  wfaieh  that  divisioli  of  theaute 
of  the  globe  presents  for  its  reception* 

It  is  very  different,  however,  you  will  observe,  witi 
that  part  of  the  earth's  surface  called  the  diyJand,  F«r 
Irom  being  disposed  in  a  continuous  form  in  any  ooe 
direction,  in  the  manner  of  a  zone  or  belt  all  round  the 
globe,  it  appears  only  in  detached  masses,  emerging  from 
the  bosom  of  the  great  world  of  waters  in  difFerent  a- 
tiiations,  and  at  different  intervals. 
"Here,  under  the  appellation  of  the  OftJ  Ctoirtlwtfj  > 
eonsiderabk  portbn  of  it  stretches  almost  across  that 
part  of  the  globe  which  has  been  denominated  the  eastern 
hemisphere,  in  a  direction  almost  east  and  west,  and 
comprehending  in  its  extent  those  three  great  divifiioos 
of  the  earth,  Europe,  Asia  and  Africa : — There,  0Dth< 
other  ade  of  that  branch  of  the  ocean  called  the  Atlan- 
tic, another  great  portion  of  the  dry-Iand  is  made  to 
run,  in  a  direction  nearly  north  and  south,  almost  from 
pole  to  pole,  and,  though  known  under  the  name 
the  New  WbrM,  or  Ctmtineni,  h  distinguished,  by 
geographers,  by  the  appellation  of  North  and  Soutbj 
America. 

In  other  parts,  we  behold  the  dryJand  riaiog  fi^ 
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^  deep  in  tfiejh^pe  of  MltnuZr,  some  of  them  of  ck>« 
sal  magnitude,  such  as  New  Holland,  whidi  may  al* 
»8t,  in  pdnt  of  siae,  be  considered  as  a  thiid  coiitin^ 
: — Some  of  very  considerable  extent,  such  as  Borneo; 
^1^  Guinea,  Sumatra,  Madagascar  and  Great  Britain^ 
some  of  them  of  inferior  dimensions,  but  sufficiently 
ge  to  be  inhabitable,  and  to  afford  sufficient  room  ai^d 
^pe  f<^  their  numerous  inhabitants,— ^and  some  of  still 
nre  diminutive  size,  which  are  known  by  the  names 
uninhabited  islands,  or,  more  simply,  rocks. 
Some  of  these  islands  you  observe,  are  disposed  by 
^mselves  in  isolated  situations,  standing  alone  in  the 
dst  of  tbe^  deep,  and  unconnected  with  any  other, 
some  you  see  appearing  in  considerable  clusters  oif 
3ups,  but  all  are  stamped  with  that  distinguishing 
aracteristic  of  an  island — the  being  completely  sur- 
jnded  by  water.* 


».  Taking,  indeed,  this  as  the*  distinguishing  characteHstk  of  an  is« 
dy  the  capability  of  being  circumnavigated  or  sailed  round,  we 
re  reason  to  expect,  that  in  this  era  of  enti^tened  leienee  and  seal 
discofery,  another  island  of  still  more  gigantic  dimensions  than  any 
those  now  mentioned,  will,  at  no  great  distance  of  lime,  be  added  to 
\  number,  by  the  discovery  of  a  northwest  or  northeast  passage  to 
I  northward  of  America,  for  it  matters  not,  in  this  point  of  view,  by 
at  direction  the  discovery  is  first  effected.  \ 

But  whether  this  discovery  take  place  in  our  day  or  noC^  wliat  sis» 
me  and  loAy  conceptions  must  we  be  led  to  entertain,  even  from 
lat  is  already  known  of  the  extent  of  some  of  these  isles  of  the  sea, 
d  the  prodigious  number  in  which  they  are  made  to  appear  in  some 
nations,  of  that  GREAT  BEING,  who  is  represented  by  the  proi. 
et  QM  taking  up,  not  this  or  tiuit  particular  island  or  islands, — not 
en  New  Holland  itself  with  that  immense  Archipelago,  which  es^ 
ndft  to  the  taat  of  the  ancient  continent,  and  surrounds  it  as  a  caatrp, 
VOL.  II.  C  ♦  .  ' 
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aerve,  is  no  hM  di?er*ified  bj  the  vanonii  {bnttani 
shapes,  its   several  distinct  and  insukiled  manes  an 
inade  to  assume,  than  by  the  diffBrmt  degreesof  vagi 
pittide  and  varied  ^nations  in  which  they  af^pear.^ 


forming  sHogeUier  mcli  an  mowzmg  exteot  of  ccmntty;  tn  to nakel 
irovtby  of  being  oomidaned  by  one  of  oar  sioit  modern  | 
writers,  as  a  new  great  division  of  the  world,  and  to  be  < 
from  the  others  by  the  name  of  Oceanica, — but  at,  tacivg  irrrai  e 
in  the  largest,  fullest,  most  general  and  oomprebensMre  sense  of  J 
word ;  taking  in  the  whole  of  them  that  bare  already  been,  or  thitr 
Mudl  be  diacof^red — as  a  rtwr  lrtlb  tbiho  !$ 
^   4»IdonotallQdemerelytotfaecreBoent-Ukeibmi4xf  NeirHoI}:-' 
the  lizard-like  aspect  of  New  Guinea^— 4he  boot  like  shape  of  lu;, 
the  triangular  appearance  of  England, — ^the  hunch-backed  fonn||{ 
Irhich  Scotland  seems  to  emerge  from  the  de^p,  or  to  any  of  the  o 
ibapes  or  forms  in  which  particuhtf  portions  of  thfe  dry.Umd  are  madr " ' 
appear  to  the  eye ;  for  if  we  extend  our  obaer^atloiia  slong  the  rogtt 
broken  and  uneven  shores  of  the  whole  of  them,  we  shall  find  thes^^ 
marked  and  characterized  in  their-outline  by  that>endleaB  variety,  wiud 
la  so  sfriki^Iy  obaerhible  throughout  all  te-b^eiitiona  of  nataie. 

•  There,  in  one  i>la0e,  yon  behold,  the  ^M  jvomontory  abootiiif  9i 
into  Aie  sea,  and  feimiBg  at  its  terminatioB,  the  keadfrnndf  tiwieflprfC 
the /Mfol  of  the  manner^fiere,  tbeUttid  appears  to  uka  41  doip  s««| 
faiwanis^  ibhaiag  tbe  capadoua  basin  of  aomeanlaurf  ma  ^  eodoi 
gki/ik^l^  ioaaa  pkc^  m^  dbterfpeninsuiati  or  bodies  ^iand,  skon 
9inpoimded  by  tbo  f^tar^Mog  tOoly  United  to  the  adjoiaiiig  tente 
by  a  small  neck,  called  an  iUhffUHS  ;-^-^  others,  we  find  fttrtkms  of  d 
kHKi "albnrt enoempittshig brancheaof  the oetan,  leaviiig  liicai •oel^ 
aBMHfOMtdr  oontact,  oranairow  ttrfpe  of  coimmniicaftion,  caHcd 
f^w'>ii<h%ae  the  eaa*  fiMrma-snmre  gentle  ittdtetatioii,  distiagtuifce^t 

•  f  Sj^kltfg  of  the  ^hienie  collection  of  fslandsr  ri>ove  alluded  i 
Malta  •Bfrfn^  who  erik  theiA  «<  inotb^  wolrld,  or  rather^  pcrbspi  t) 
flMgnificMa.  fi^gmems  of  •%  fioraer  world,  hoattered  over  tbe  migh 
ocean,"  siiys,  *<  .there  extends  over  a  space^  of  nu>re.  than  SOOO  mik 
a  TabyrTnth  of  islands,  an  immense  ArctiTpc^go,  in  the  midst  of  wM( 
iUrt  twenty  countries,  ^(AieM&s  JEke  mbldr  ciiiitiueiitSi'  sas  oiS  of  ivf 

antiall*^^  Elumfwi  in  MVftAnft_  **  ■ . 


"4 


y  Google 


t,  xa^«|    BOOR  op  liTAWIW  fjAW  Of  EN.  f 

Soth  the  Old,  and  what  is  cidled  the  New  Conlinent| 
I  observe,  present  the  strange  anomaliies  of  prodigy 

coljectiops  or  accumulations  of  vater  far  ioland--f 
ne33  the  Caspian  Se^  ^irhich  appears  to  have  no  vi- 
e  communicatipq  with  the  waters  of  the  ocean ;  an4 

Ameriean  lakes,  the  waters  of  which  iSnd  their  way 
it  by  meaiis  of  the  ^at  river  St  Lawrence  ;-r^whi)^ 
i  waters  that  suFrognd  and  environ  the  shores  of  botbl 
7e  the  colour  of  their  surfaces  occasionally  diversifi^ 

by  the  appearances  of  shallows^  which,  under  thf^ 
me  of  banksy  point  out  the  spots  of  the  plentiful 
ide2^vous  of  particular  desoriplUpns  of  fishes* 
But,  as  it  is  tp  the  appienjdages  and  productions  of  th^ 
y-land  I  mean,  first  to-  direct  your  attention,  I  sh^^ 
ave  the  consideration  of  those  which  belong  to  Nature^ 
ighty-  Reservoir,  antf  the  Wonders  of  the  Ocean,  to  m 
ter  occasion,,  and  shall  proceed  to  consider  the  magni- 
sent  scene  which  this  part  of  creation  unfolds* 

The  first  thing  that  here  strikes  the  imagination,  \^ 
lat  wpadevful  diversity  everywhere  observable,  and' 
lese  iHinerous  inequaiities  so  consjm^uous  on  this  di^ 
isiott  of  the  earth'^s  surface.  On  one  part,  we  behold  the 
)enily  risjipg  biljocl^,  scarcely  perceptible  above  the  5u^ 


Klf cfrtod  intjO  ^  atlU  2Q^r«  f^e  and  convjenient  po>4  or  harbour,  b|r 
IftttMof  wUcbAiKMct^  of  ;tlvA  wM^^  of  tbeffCCsait/a79W;ar^94i)U^ 

1^  l^ndmi  oCiN  niMl  diMfpt  cUmps^  eo^ 
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rounding  level :  in  another,  the  tremendous  precipice, 
yawning  horribly,  and  rendering  more  terrific  the 
overhanging  brow  of  the  mountain  !  Here,  a  deep- 
sunk  glen,  embossed  among  rocks,  recedes  from  the 
eye,  and  screens  the  little  rivulet  that  glides  along  Its 
bottom — there,  the  lofty  summits  of  the  Himalayas^ 
the  Andes  and  the  Alps,  with  cloud-capt  tops  wrapt  in 
garments  of  perpetual  snow,*  bid  defiance  to  vegetation, 
or  smile  above  the  blast  in  sunshine,  while  the  reverber- 
ating sound  of  distant  thunder  proclaims  the  raging  of 
the  storm  below.f 

In  one  place  we  see  the  pleasantly  sheltered  mea- 
dow,  decked  in  all  its  luxuriance  of  herbage,  and,  in  a 
another,  a  wide  naked  waste,  or  sea-like  fen,  losing  it- 
'self  in  the  distant  prospect.     Here,  broad   and  rapid 

•  Snow,  even  in  our  own  country,  among  Uie  higbland  hi]U,istobe 
found  all  the  year  round,  above  the  height  of  4000  feeL — Henw, 
irom  the  top  of  Ben  Nevis  in  Inverness-shire,  and  Cairngorum,  tbe 
liigfaest  of  the  Grampians,  it  may  be  expected  never  to  disappear,  tbt 
former  being  4S70»  atad  tbe  latter  4050  feet  above  the  level  of  the  set: 
Jlmt  what  are  these  to  the  Alps  or  the  Andes,  and  particularly  to  tbe 
tremendous  Himmalah  ridge,  one  of  whose  mountains,  Dhawalgeri  >a 
'Kepaul,  is  said  to  be  27,667  feet ;  vrhile  Mont  Blanc,  the  highest  of  tbe 
Alps,  is  only  15,646,  and  Chimboraso,  the  loftiest  of  the  Andes» 
21,440  feet. 

f  A  scene  of  this  kind  is  tints  described  by  Den  Juen  de  UI]oa,«io 
witnessed  it  from  the  top  of  Chimboraso,  one  of  the  Andes,  when 
"he  had  gone  for  the  purpose'  of  measuring  a  degree  of  the  neriditt. 
**  When  this  happened,  the  horrid  noises  of  tempests  were  heard  fion 
-benenth,  then  dischari^ng  themselves  on  Quito  and  the  neighboar- 
-hood.  I  saw  the  lightning  issue  ftom  the  clouds,  end  heard  tbe  thns- 
'dcTs  roll  far  beneath  roe.  All  this  time,  while  the  tempest  was  is^ 
lag  below,  the  mountain  top,  where  I  was  placed,  enjoyed  •  ddigbifsl 
serenity  r  ^. 
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ers  separate  nations  at  variance— there,  the  j 
earn,  fordable  near  it  source,  and  surmounted 
ivenient  bridge  at  a  greater  distance  from  it, 
1  connects  those  who  enjoy  the  mild  blessi 
ice.  Here,  a  vast  tract  of  uncultivated  heath  st 
OSS  the  districts  of  the  mountains,  while  lakes, 
them  of  considerable  magnitude,  lave  their  ba£ 
rer  by  their  limpid  waves  the  interjacent  vallic 
We  have  just  been  considering  the  earth  as  a 
body.  But  how,  it  may  be  asked,  are  we  to 
e  this  with  those  unequal  appearances  observe 
surface  P  To  this  I  answer,  that  the  eleva 
3  highest  mountain  bears  no  more  proportion 
imeter  of  this  wonderful  structure,  than  the  i 
les  on  the  rind  of  an  orange  does  to  its  bulk  ;  i 
ough  these  may  render  it,  comparatively  speal 
tie  uneven,  they  rather  may  be  said  to  add  t( 
btract  from,  the  grandeur  and  beauty  of  its  a 
ICC)  and  can,  in  no  perceptible  degree  take  fn 
neral  rotundity  of  its  figure. 
But  a  gratification  of  a  taste  for  the  sublime  and 


*  Casting  our  eyes  to  the  southward,  and  we  behold  the  < 
yi  fioodt  of  prodigious  ezteat  and  enormoua  magnitude,  w 
f  and  sterile  surfaces  scorching  under  the  glare  of  an  Afri 
Dept  where  they  aie  occasionally  diversified  and  enlivened,, 
tile  and  luxurious  isolated  spots  called  oates^  which  lift  up  thi 
d  appear  so  beautifal  amidst  these  oceans  of  sand.  On  loo 
^^  Uie  north,  a  proqpect  very  different  presents  itself;  for^ 
•Ma  of  moving  sandy  particles,  andis/an<lt  situated  far  inlani 
>  ^rilda  of  the  deserti  w  behold,  in  the  poUr  re^ons,  the  fli 
Ninifaig  a  soUdfotm,  and  mountaiaa  of  ice,  in  the  form  of 
^  •ndfoi  6«yj^cotsting  along,.or  trmv  enuig  the  vatenof  tb 
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tiful  w^^  apt^tj^.ouly  <A)^mA$  tti^.CM^tor  bad  in  ven 
ie  tfiifi  part  of  the;  divei^ity  ao  tbis  earth^s  surface, 

MOUNTAINS  AND  VAULTS 
Have  other,  great  and  importMtuaM  Is  Heidtb  tbd 
greatest  of  all  earthly  biessingsp^i-^lo  0Qec)a«s  of  vale* 
tudinariftDt  the  laountain  hraese  is  beneficial  ;•  whik  to 
another,  tbe  genial  warmth  of  the  veU-aheltfrBd  vali^ 
produees  tbe  mostsalutarjr  eSo^.  Dow  Ibe  eastwiad 
lage  witli  fury,  or  isoid,  wtdi  Ua  freawng  partiqWa»  wt 
Hs  fvomdie  north?  tha  deep^auofc  bosom,  of  the  vsHqfi 
sind  the  ieemMe  e£  the  mountaiA,  d^Eend  ua  fn«i  ika 
fiiry  of  the  temfiest,  aBd-ahabiNr  lis  fixwi  :tbe  n^iif  ^tariBi 
]3y  this  happy  dnrersity-  of  towering  oaoimliaa  aod 
•inkii^  dalev  wie  hnne  aha  a  maciety  ,#f  soils  in  a  vwi 
•ompassy  and  aire  AnsuiAed  with  tbef  j^rtidoctions  of  dif* 
fesent  cliioates  alinost  ait  ear  do^r^r.*  Tbaaa  a^rve  «ko 
iar  the  hadwaf  muit  kidyawm  oC  a  iM«riety  of  mittk 
that  would  have  been  itt  aacnrtwodKaJ  iiik  tfaa  fUsi 
¥h^  are  also  eanveniontt  Aat  only  Sog  tbo  ^HMriting 
of  metals  and  minerals,  but  for  diiggii^  tham-pM  vUh 
4afioitely  less  trattbio^andtapraBa>tbaAiftbey  hid  been 
situate  ^t  considerable  distances  below  a  level  surface. 


in  a  Teiy  rapid  progfenwn.  yfh»  dpM  imC  hmtom  that  wialer  coM^ 
nues  tQ  rmgn  on  the  Alps  end  ihe  r^it— ■>  vlu|«  tha  aoirtn  «f 
ftpring  are  corering  the  plains  of  nattfcini  ftanoa?  Hut  luiiififirt 
ftppoinfcment  of  natare,  conrideiaMy  Imomum  tte  wmilinr  of  fcabiiahii 
countries  in  the  torrid  wuafk  •  It  is  pfohabl%.th«^  at^bt  hmk  oftbi 
iat  burning  coeata  of'  ChiiiMa,  thrne  exaafc»  ^n  the  oonti*  of  Mpfik 
Countries  wliidi«i>|«7''  daVglilftil  iiMpaiaiTt»  Mwoeavihtwnil 
^Mlfeyof  Q)aIto,eitiMtaiwider«keaan»d«iWQof  laiitydtti 
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!•  tbt  Iwnunl^  negiws  erf*  i|w  (wrid  zoBe/rid^€if 
louDtains,  runniqg  from  cast  to  west,  arrest,  wixi^  their 
)weriog  heads,  $he  yapours  in  their  flight,  and,  condensl  i 

i  mtO'teta^  ft)r€e  \wk  th«  fugiUves  ia  cooUog  ajad-re- 
whiog  sh^w^rs  ;^^And, 

In  plaeea  wh^r«  earthquakes  pr^yail,  moiuttmnt^i^ 
averted  into  fuwiela,  for  the  purpose  of  vomiting 
infa  \h(m .  Volume  c^upl^oxuh   whif^h,  but   for  sjich  ' 

D|let9,  loigbt  h^e  shaJkiei^  kingdoms  from  their  founda^i 
ORs,  and  swiallowed  up  wh^M  provinces  in  one  psomifr 
apu3  ruifl.1*^ ,  : 

But  the  most  -generid  u^  to  wbieb  providence  seems 
>have'iqfq[)lied  meuiitaias  and  vi^leys,  and  conseciaeatr  i' 

h  without  doubit,  tb^  oaost  iipportaat  one  for  whicl^  ;. 

i^y  wesie  cdeciigMd,  i%  the  devotion  of  spbinos  an4  I 

aavenieiit  di^tf^Otioi^ .<tf  waters;  qgreeably  to  tbr  , 

iqgu^  <^.tb^  Boyad  Psaik^ist:  '^  They  go  up  by  thf 
l9UAt8iQ«;  ihffy  go, down  by  the  valleys,  unto  the  plac? 
rhich  thou  hast  appointed  for  them.'^  And  this  us« 
loab  w^intd  have  Horded  U3  abundant  motives  of  gra- 
itttde  and  thankfulness,  ^bUboi^l^  there  bad  beeu  no 


•  It  may  astonbb  some  of  my  readers  to  be  informed,  that,  ac* 
ording  to  a  modern  author,  there  are  nearly  200  of  these  evacuating 
innelfi  of  nature  more  or  less  active  at  present  on  the  globe ;  faut  hte 
ill  be  at  no  lots  to  account  for  4h»  BtwenA  situations  in  wfaish  1be|r 
n  to  be  foun'd,  If  he  will  lay  before  him  a  mapof  the  world,  and  coiy* 
^»  what  an  imnense  number  of  volcanoes  may  be  enumerated  op 
^  gr^t  chain  of  ignivomous  mountains  that  stretch  along  the  Andes 
rom  Terra  del  Fuego  to  their  terminalion,  or  rather,  where  they  m 
Mtln  moontdmnof  soother  mme  to  the  northward  ;  and  thalihisis 
^  «ae  oC  the-jis^iy  'voloeiiia«hsins  meatiooed  by  modnm  geQgn|pber% 
'^fc^aietftlNi  f»lM4flMsmKs49V9rth^£Meof  the  globe. 
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other^-^that,  from  mountains  and  valleys  we  are  Bsp- 
plied  with  these  inestimable  blessing9. 

SPRINGS  AND  RIVERS. 
•    Water  is  not  only  one  of  those  necessary  elements  of 
which  our  very  means  of  existence  are  composed,  but 
it  administers  to  our  wants  and  conveniences  on  agreat 
variety  of  occasions  and  in  many  different  shapes. 

With  water  our  choicest  bread  is  mixed^  and  it  makes 
part  of  the  composition  of  our  favourite  beverage.  By 
water  the  beasts  of  the  field  and  the  fowls  of  theheaTens 
quench  their  thirst ;  and,  by  means  of  it,  the  lofty  ce- 
dar of  Lebanon  derives  it  nutriment,  as  well  as  the  ten. 
der  herb  that  springeth  out  of  the  wall.  By  this  w- 
oessary  and  useful  fluid,  we  are  assisted  in  many  a  tedi- 
ous and  laborious  operation. — Formed  into  canals,  it 
helps  the  deep  laden  barge  forward  in  its  progress^ 
confined  into  dams,  it  sets  the  ponderous  miil-wheel  i& 
motion,— or,  evaporated  into  steam,  it  puts  in  play  the 
massy  arms  of  the  huge  engine. 

But  how  does  it  come  to  pass  that  water  is  rendered 
thus  serviceable  ?  -  It  is  partly  owing  to  the  wise  mao- 
ner  in  which  the  great  Creator  distributes  it  from  his 
treasures  by  causing  springs  take  their  rise  in  elevated 
situations,  and  partly  from  the  general  law  impressed  up- 
on all  fluids  to  regain  their  level,  that  water  is  impelled 
forward  in  its  course,  and  made  to  surmount  so  maoj 
obstacles  in  its  progress  to  the  sea,  while  its  suitable  con- 
sistency fits  it  for  being  easily  turned  aside  and  diverted 
iuto  such  channels  as  the  necessities  of  man  may  require/ 

■"   ■     I* I ..  II       ,    II    iii.i ■  ■ 

*  I^  as  might  have  been  expected,  Springs  had  been  confined  a 
gentral  to  the  lower  gitumtions  of  the  earth,  exieniiTC  tracts  moit  bait 
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By  this  wise  and  beneficial  arrangement,  Rivers  be- 
f  elevated  at  their  head  in  situations  at  a  distance  and 
note  from  the  sea^  are  necessitated  to  pass  over  a 
ge  tract  of  country  before  they  lose  themselves  in  the 
in, — and  following  the  course  of  those  numerous 
iken  beds  made  for  them  in  the  valleys,  they  are  at 
:e  confined  within  their  proper  limits,  and  made  to 
id  in  many  a  lengthened  turn,  to  the  more  copious 
Pusion  of  their  benefits  than  would  have  otherwise 
m  the  case ;  while  their  pliable  nature  render  them 
lily  turned  aside  as  they  glide  along,  to  water  those 
ds  removed  at  a  small  distance  from  their  banks,  or 
other  purposes  to  which  the  ingenuity  of  man  may 
ike  them  subservient.* 


n  left  unwatered^  while  plains  in  tbeir  immediate  neighbourhood 
lid  have  been  deprived  of  their  fertility  by  inundation,  or  rendered 
tileotial  by  stagnant  waters  pent  up  without  the  means  of  escape, 
d  water  been  deprived  of  that  admirable  property  of  rising  to  its 
il,  how  liable  would  it  have  been  to  be  obstructed  in  its  progress  by 

7  iusignificant  hillock,  or  trifling  rise  of  the  ground ;  and,  with 
)ect  to  its  consistency,  besides  being  rendered  incapable  of  being 
verted  to  so  many  useful  purposes,  had  it  been  thinner,  how  would 
ave  answered  the  purpose  of  supporting  so  many  biurdens,  or  keep- 
within  its  bounds ;  had  it  been  thicker,  how  would  it  have  been 
pted  for  ^ueDcbing  tbint,  or  ascending  the  minute  tubes  of  the 
ttable  tribes? 

'  Over  what  an  extent  of  country  is  the  7%ames,  the  Shannoth  and 
Forth  made  to  meander  and  traverse  in  tbeir  several  courses  be* 
)  they  fall  into  the  sea»  and  mingle  their  waters  with  the  ocean  ;  but 
Jc  bear  no  proportion  to  the  Danube,  the  Dnieper,  and  other  consider^ 

8  'ivers  in  Kurope>~and  still  less  to  some  of  the  Asiatic  rivers,— and 
Niger  of  uncertain  termination,  and  the  Nile  of  2000  miles  long  in 

rica ;— but  what  are  the  lengths  of  any  of  these  to  some  of  the  rivers 
(be  Kew  Continent,  one  of  whicb|  tlie  Jimarnn^  ia'computed  to  tra- 
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^l90  fx>ver  a  ooofiideEi^ble  pop^p^  (^  tbfi  jGm  of  out 
gloi^  Wdtbfs^  ^r^  not  if^itbQuttbeir  use^^^Did  no; 

t«|«e«QlMi  ttaK^XXbaalks  beftireitfaliftiiito  the  sea;  att4 ifaelT* 
litf^pi^  wUb  ^iiftomif  fn  «xtf nt  of  terrlto^  t xceediog  4440  mUn ! 
MIKEJ^AL    AVP   If BpiCINAL   H^ATEBS 

Are  also  amply  prpvif^e^  ^>J  nature^  apd  dispense  tbeir  salvtMy  ^ 
tUQs  in  a  yarietj  of  situations.  These  are  not  so  numerous  as  tfac  o* 
ther,  but  are  sufficiently  so  for  the  purposes  to  which  they  are  adapted; 
ftr  all  men  and  every  liying  creature  need  food,  but  we  have  retscn 
1^  b«  thanfcftil  than  aU  need  not  the  aid  of  medicine.  Many  tboe  mi 
lNiw«Mr»  ivbo  stnd  in  need  of  thdur  beneficial  ii|flueaiieer-*>d  iu°I 
^  invalid  have  they  been  the  means  of  restoring  to  renovated  po«co 
iliid  Uie  blessings  of  health.  Like  the  pool  of  Bethesda,  they  nut  be 
nid  to  be  of  a  healing  nature ;  but  blessed  be  die  adorable  Fhjsidc 
who  has  opened  up  these  fountains,  that  they  have  been  foupd  to  be  ftf 
the  healing  nf  multitudes  who  resort  thither,  and  not  for  him  tlcoe 
who  is  fortunate  enough  to  be  first  plunged  into  the  troubled  stictfL 

OF  HOT  SPRINGS  AKD  INFLAMMABi:.E  WATERS 
We  have  an  instance  of  the  former,  in  the  great  Geyser  In  IceUni 
which  rises  up  in  form  of  a  pyramid  of  water  and  foam  more  thin  i 
hundred  feet, — and  of  the  latter,  in  the  burning  lake  of  the  same  is- 
land, 9nd  the  rivutet  near  Bergerac,  which  is  so  easily  ignited,  as  to  U 
jp^able  of  being  set  on  fire  with  a  lighted  straw ;  but  on  the  uses^ 
these  our  limits  dp  not  permit  us  to  enter.  Neither  can  we  dwell  on  th« 

SA][;T   water  springs  and  LA|C£9 
Vfaifib  occur  in  varioiM  parts  of  the  jiorthem  temp«nte  soa^  ptiti» 
larly  along  the  Carpathian  and  Uralian  mountain^  and  ia  tba  caitd 
peii  oi  Asia.     Kor  on  tlie  anaosiag  properties  oC  the. 

PETRIFYING  AND  INCRU8TING  WATESS^ 
Vhidi  are  to  be  found  in  other  situations,  the  former  evidencing  i^ 
•elfin  a  very  powerful  manner  in  the  waters  of  Lough  Neagh  in  Ire- 
land, liie  Danube^  and  the  Pregel ;  and  we  have  a  specimen  of  tfc< 
latter  in  the  spring  of  Guancavelica,  which,  by  it  calcareous  sedimeiK, 
fomisfaes  the  rough  stones  by  wfaidi  Ae  neighbouring  towns  are  buDt 
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ling  init  huge  tHoirouinous  Astricts,  intercepted  \^ 
?ep  valleys  prefeBent  thetnseltres,  wfant  l-oom  Would  te 
ft  for  tillage?— what  incredible  labour  bnd  fatigue  in 
avelKng!  What  insurmountable  batriers  to  the  pur- 
)ses  of  trade  and  commerce  !—«But  these  facilitate  th^ 
aerations  of  agriculture  and  cause  the  stubborn  glebe 
be  broken  up  with  ease. — Carriages,  with  immense 
irdens,  glide  along  on  the  le^el  of  a  raiUway ;  the  tra- 
iler on  horseback,  enveloped  in  darkness,  pursues  hia 
jrney  without  danger  of  stumbling ;  the  loaded  wag"- 
>n  is  wheeled  onwards  without  interruption ;  and  th^ 
ift  post  flies  with  astonishing  celerity  on  the  wings  ot* 
tsiness^ — ^bat  this  brings  me  to  the  last  thing  my  tim6 
II  allow  me  to  touch  upon  in  the  geheral  appearand^ 
the  surface  of  the  dryJcmd^  which  is. 


THE  SANDS  OF  THE  DESERT 
;  hsve  already  noUced,  as  serving  as  mediunis  of  commimicatfcMi 
vn'xt  the  ddibrent  oatety  which,  in  tlieir  turn,  prove  sudi  acctptabla 
ting  iHMge%  and  phtfas  of  ttfrtMhrncnt  to  Um  tmvcUer,  ia  1m»  joimM)r 
OSS  those  arid  plaias.  Aad*  fion  the  f«pai«  «f  4k$am  Wh9  h«vp 
!)y  Tisited 

THE  K)LAB  BE6IOKS, 
!  finci,  that  comfort  and  happiness  caa  evten  h%  found  -among  Um 
w-kuts  and  fields  of  ice,  of  these  appai^ntly  inhcteptlable  and  de. 
ite  M^idna  ; — that  the -captured  a  oouple  of  leolHci^t  can  be  tbh 
asio*  of  a  aceneof  menimeat  and  festivity  among  the  fia^ivattS  % 
icii,  according  |o  Captain  Parry's  de8Gription,$  must  have  fiJlen  bd» 
ig  short  of  that  experienced  by  the  Jews  of  old  at  the  time  of  sheep* 
aring^ — 4>r  v^hat  is  now  eiijoyed  by  the  inhabitants  of  onr  own  ooun- 
villages  at  the  joyous  season  of  harvast^iome. 

}  **  Bvery  Ump  now  swimming  with  oil,  the  huts  eifaibited  a  Uaae 
Ligbty  and  never  was  tfae»«  a  Bdntfe  6f  mott  joydus  festivity  than 
lie  the  opMtiaa  of  cuciing  vf  the  wairase*  «^ntkiaeA/*-*-SeS  Cap^ 
%  rarry^^iS€tiM  V^^e.  4$a,  ]^Qftdo%  \m^9^  80& 
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.  .  THE  VERDANT  COLOUR  OF  THE  EARTH; 
For  whatever  diversity  of  hue  there  may  be  id  natural 
pbjects  when  viewed  separately^  there  can  be  no  doubt 
that  Hiis  is  the  most  general  and  prevailing  colour;  and 
85  nature  does  nothing  in  vain,  the  circumstance  cer- 
tainly ought  not  to  be  overlooked.  In  this^  the  wisdom 
and  goodness, of  God  will  appear  by  attending  to  the 
following  considerations.— Had  the  robe  of  nature  as> 
sumed  a  more  light  or  brilliant  cast,  and  the  generaiitv 
of  objects  appeared  of  a  whUe^  yellow^  orange^  or  rd 
complexion,  it  wouki  have  been  too  much  for  the 
strength  of  our  nerves,  and  instead  of  being  refreshed 
^nd  delighted,  we  would  h^ve  been  blinded  and  over- 
powered with  the  dazzling  splendour. 

Had  she  put  on  a  more  sombre  aspect,  and  been 
clothed  with  a  violet^  purple  or  blite  mantle,  the  pro- 
spect must  have  been  sad,  dismal,  and  gloomy,  and  in- 
stead of  imparting  to  th^  animal  spirits  the  exhilaratiog 
draught  to  keep  them  in  play,  would  have  suffered 
them  to  subside  into  dejection  and  despondency.  To 
prevent  these  two  extremes,  an  all- wise  and  gracious 
God  has  clothed  nature  generally  with  a  verdant  cover- 
ings being  that  proper  combination  of  light  and  shade, 
that  neither  dazzles  nor  darkens  the  prospect,  which  ra- 
ther refreshes  than  fatigues  the  eye,  strengthens  and  in- 
vigorlites  instead  of  weakening  the  powers  of  vision, 
and  creates  ifi  the  soul  that  increasing  delight  and 
lengthened  rapture,  whiph  the  poet  had  in  view  when 
be  penned  the  following  lines : 

■  **  Gay  green  ! 

Tkou  tmiling  Nature's  universal  robe  ; 
United  ligbtaad  shade !  where  Uie  sight  dwella 
9mi  gra»«Be  eumigth,  and  et er  &«v  deli^  r 
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CHAPTER  XXIV. 

VEGETABLES. 


verdant  cdlouir  of  creafioiiy  bow  itii  occMioMd— Ancient  niod« 
^  dlstinguishiDg  (he  different  kinds  of  Vegetablcf— Modern  meth. 
isr— Scientific  names  of  Botanic  families  explained — Palms,  .the 
iants  of  (he  fbrest-^Large  and  singular  tree*  in  Scotland — Great 
(tent  of  the  empire  of  Vegetation — Curioui^  but  simple  neailis,-  hy 
^kh  it »  extended-^ Family  of^  the  grtotes  Amasing  number  o^ 
ants  on  the  face  of  the  eaith--Tet  each'infllTidual  has  ita  pTac^  as^ 
;ned  it—The  vegetable  tribes  are  subject  to  particular  and  deterJ 
inate  la«rs — Geographical  distrlbutioh  c^  j/lants,  how  regulated— 
egioM  to  ivhlth  tiiO'CQlfittttiOa  of  the  plants  most  in  comrtion  use 
e  confined — Predbminantitinda  of  grain  in  different  zones— Wia- 
m  and  goodness  df  the  Deity  in  the  geographical  arrangement  or 
•tribution  of  plants  Instances -ctf— The  Nepenthes  distiUatorifl, 
pitcher  plant,  and  the  milk  or  cow-*tree  of  Humboldt,  benign  an4 
nderful  contrivances  of  natote. 


Your  eontempiatkm  fniiher  yH  punue^ 

"^The  w&ndrofus  worid  of  vegetablev  view  f 

See  varied  trees  ikdr  varunu  frvaJtt  produo$t 

Some  for  deiightfiU  taste,  and  tame  /or  vm  4 

See  sprouting  plants  enrich  the  ptam  ond  wosd^ 

For  physic  some,  and  some  designed  for  food  ; 

Seefoagrant  flowers  tnth  different  colours  dyed. 

On  smiling  meads  unfold  their  gaudy  pfide^^-^wLMcnmnm, 

fiid  he  spake  of  trees,  from  the  cedar  tree  that  is  in  Lehanan,  even 
he  hyssop  thai  spring^ih  out  of  the  wall,** — I  kings.  It.  S3* 

M[  the  verdant  colour  of  creation,  the  transition  is 
ral,  to  a  consideration  of  the  cbjeeta  by  which  it  is 
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ooGftnoned. — ^These  are  die  numerous  vegetable  trite 
which  cover  and  adorn  the  sucfaoe  of  our  globe,  in  A 
ibat  variety  of  Tasssy  and  Shsubs,  and  Heiis,  wbic^ 
we  behold.*    And  what  a  prodigious  number  of  tbo^ 


*  Tliumiky  be  though  by  sooie  to  be  ndier  an  antiquated  and  np 
toanner  of  discriminating  and  introducing  to  tbeir  notice^  thedifa 
•Mljecta  of  the  vegetable  kingdom,  in  modem  times ;  but  it  raiutbei 
lowed,  that  although  it  was  an  ancient  method  of  distinguiibiBgi 
Vegetable  tribes,  by  ranking  them  into  three  grand  divisions  jsf  n 
vndjjkm^  tmdherbtf  it  was,  ait  tbe  saaie  timc^  as  well  as  a  natd 
vwy  .QMnpi^enstve  one ;  for  mnch  may  be  eooprehendedy  iadte^ 
Ib^  words  I  have  chosen  for  oi|e  of  my  mottos,  n  wdl  as  in  tboa 
ifbich  the  vast  profusion  ef  v^etatioiis  which  enriched  and  ids 
^0  earth»  was  made  over  to  roan  at  tiie  time  of  his  creation. 

T4  suil  inyieif*  howevov  to  <be  difibrent  dasses  of  my  nab 
lhi0  take  occttuon  to  say  so^wthing  raspecliiig  the  two  moat  pifi 
q^sliqis  of  botanical  airai^ment  in  modern  tixpes,  when  I 
(be  respective  spots  set  apart  for  the  iUustra^on  of  eacb,  in  my 
in  the  botanic  garden,**  where  my  young  friends  may  baTe  an 
^nity  of  getting  acquainted  with  the  fiuMsandriss  and  wumogynkti 
mriifidal  ayOem  of  Linnautf  which  is  one  of  the  modem 
discriminating  or  distinguishing  plants;  and  the  naiural 
mrden  tf  JuMtUUf  which  is  anothsr»  in  a  language  more  uni^ 
that  made  use  of  by  nther — ^vis.  the  language  of  nature — whidi 
possibly  be  misunderstood  ;  and,  in  the  mean  time,  in  the  w( 
late  writer  on  such  snl^focts:  **  For  the  nse  of  such  aa  have 
descriptive  botsny  iheir  partieolar  study,  and  who  are  yet  desii 
noquiring  a  knowledge  of  the  investigations  which  have  been  attJ 
in  the  dilfisrent  branches  of  the  natural  sciences,  we  aball  add 
plaoa  ^  miniea  of.  some  of  the  most  common  plants  which  chJ 
ise,  If  we  may  so  speak,  the  tribes  or  families  which  are  frequei^ 
subject  of  discussion  in  botanical  works.     (The  translation  of 
lowing  is  modified,  so  as  to  give  an  English  reader  an  idea  of 
iniUeSii)  •  Juncete,  rushes;    cyperaceoi^  hard  or  moor  grasses 
grass  ;jr})0fKinf^,  corii,   grasses;  4;om^oii^^|  dandelion^  thistle 
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etabie  productions  obTer  f!be  fiioe  of  tiie  carfli ;  and 
vbat  8  vaanety  oT  ditfpe  and  form,  and  nse  atad  tt* 
:t  do  th^  appear,  firom  the  miglit j  Baobab,  wboatt 
lyed  trunk  is  aometimefl  concerted  into  a  botytng 
« cm  the  banks  of  the  Senegal,  and  the  wida-ipraad- 
Banyan  tree,  beneath  whose  shade  7000  persons 
said  to  find  ample  room  for  repose,  and  those  iU 
rious  brooches  of  the  family  of  palms,  whidi  are 
Tved  to  shoot  up  like  so  many  immense  pillars  with 
'hanging  capitals  of  enormous  size  from  amidst  the 
iriant  dennty  of  a  Brazilian  forest, — down  to  tha 
^  humble  but  more  numerous  order  of  the  family 
;ras8es  that  form  the  verdant  carpet  beneath  our  feet 
le  downy  moss  of  the  hardy  Icelander— or  the  creep- 
lichen  of  more  northern  regions  I 
lere,  trees,  like  stately  turrets^  raise  their  lof^ 
Is— there,  the  more  pliant  and  humble  thick<4^ 
lbs  unite  their  foliage—while  the  herbaceous  tribes, 
liogled  profusion,  ding  more  closely  to  the  earthy 
co?er  the  fields  with  their  verdure.* 


r;  legvmbMMa  or  papSionaeea,  Tetdicf,  pease,  dorer;  nMdOOg 
it,  madder  ;  euphorbiacea,  son's  sparge,  dog*8  mereoiy ;  taUaU^ 
,  thyme,  rosemary  ;  nuJvaeeaf  mallows,  hollyhock ;  unMtiferap 
t,  hemlock,  chervil,  carraway;  crucifera,  mustard,  cresab^  n^ 
turnip, 

le  great  mass  of  plants  which  cover  the  globe,  is  divided  by  tio^ 
ts  into  phitnogamotu,  those  having  visible  flowers ;  and  cr^pH^gtf- 
or  agamougf  ferns,  lichens,  mushrooms,**— £<ttfi.PAtf.  Jour,  vol.  7* 
rhe  lofty  palms,  according  to  linnasus,  may  ba  considered  ibk 
s  of  the  vegetable  kingdom.  These,  indeed,  are  the  true  giants  dt 
3rest,  and  we  would  look  in  Vain  in  our  colder  cSnuittf  fb#  trelA 
cfa  ponly  size  as  some  of  the  members  of  this  colossal  fimiily 
ti  tower  up  in  the  torrid  fcgiont  to  lh«lieigbt  of  ISO,  lSp,iiiA11i 
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I .  W^ff^^4^^^»  <^  ^^.  tunt  Qiar  eyes?--To  ita 
Pfu^  or  jfiotjof.tl^  drjMfUDdy  cm  wa^  direct  ouim, 
^t  ^behold  sooie  x^sjcki  9f  firam  of  the  iK^iUtlTe 


tome  instances  to  200  feet ;  but  still,  we  can  boast  aipong  our  taU  foic 
tr^es  of 'som^  of  ho*  diminutive  stature,  and^  sudi  as  to  bear  mtv 
iallieid«Bciit>tMA  hav^  g^wn^  o^  t*eea  like  statdy  UirreU  taiaiigtbi 

Tb^  late.  Profesaoi  Walker,  iahis  acfount  of  remarkable  tna 
Scotland,  mentions  several  that  had  attained  the  height  of  100  feci 
ispwards,  and  notices  a  row  of  Abeles,  consisting  of  no  less  than ! 
ire4B8,>kin  M»6ut  ^0  ftet  hi^b,  In  1769,  at  Sterenston,  in  East  Lodta 
-  .71h^i'«ePfHtble.rnn>ui9.of  wbiil  hn  been*  called'  Wallace's  0 
wbfchy.  in  Mr  Walk/er's  time,  still  stood  in  the  Torwood,.  near  Sdrii 
^ave  him  reason  to  thinly  that  four  feet  above  ground  the  circuafere 
bad  been  about  22  feet,'  but  one  had  been  measured  in  the  old 
#ood^  oh'  lltii  north  *  side  of'  Loch.  Arkeg,  which,  tit  the'  same  hi 
4we  gtoiind,  iWas.  fb«nd  to  be:24  fedt  6  iaCbfes.  The  great  Che 
wjijcl^  Btopd  at  Fidhavvn,  in  Heifaishire^  was' lofi|;  accounted  tki 
ges^  tree  in  Sco.tjanc^,-  measuring^  in  1744,  at  half  a  faotabovi 
ground,  42  feet  8|  inches.;  but  the  great  Tew  at  Fortiogal,  in  P 
shire,  seems  to  have  surpassed*  it;  for  when  measured' befbte  the 
1 7^0,  iMvas  then-  fovad  te  be  S9iee/L 

^  Firom  w)iat  ia^  mentioned  in  Scripture,  the  Cedar  of  £«ebaiion  I 
cl^nt  timps^j^nd  in  its  nativj^  mountain*  must  have  beeii  much  1 
than,  any  we  aQW  befu-  of  in  Europe^  but  we  csux  at  the  presen 
iQ^nt  tioaai(  of  a  very  fine  specimen  of  thi^  fiur  fanned  tree  in  oi 
mediate  neighbourhood,  vizi  in  Uiat  magnificent  evergreen,  that  j 
jU)f  li^^n  OQ  the|  sputb  side  of  the  house  of  Mra  Hamilton  Nil 
piel,  wUioh,  wben  measured  lately^  was  found  at  the  distance  <^ 
fee^  fjroni  the  ground,  to  be  no  less  than  12  feet  in  cireumferei 
^ifte  l^Ufle  iQ^t^ipi;  to  the  largest  of^.the  cedar  trees  at  CbiswicI 

.  fXfCtj^7  of  tl)9  diaie(tsi9n  of  the  famous  cedar  ia  the  Jardin  deaf 
fH'>IPl?f!f^  tp(  Jt^^y^  ^^  f^^^  of.yhi^ch  so  muc^  has  l^een  sa^ 
^^iph.has  beei\  noticed, by  the  deputatioiji  of  the  Caledonian  Ho| 

4«^.??lcietjr, .^  tj»^ii;  Ul^,ty«r,j|p,9D  the^  fontinent,  as  ^  ^uUnii 
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OTding  to  Lmmeusy  that  admirable  priiilfr  and  d»* 
of  creation,  <<  the  empire  of  vcgetadon  casbmoal 
>be  firom  pole  to  pole,  and  from  the  •ammit  of 
ides,  where  the  lichen  creeps  over  the  hardesl 
to  the  bottom  of  the  oeean,  from  which  ioadag 


size ;  which  is  certainly  saying  not  a  little  Ibr  onr  mow  DorAb 
ade,-— and  were  the  Biel  plant  traced  to  its  ori^pn,  it  mi^ 
iffbrd  someliiiBg  as  remari^abte  m  its  history  as  tfioFnisiia  oas^ 
;  the  latter  of  aU  the  ai«ggcrslsd  oobofliag  it  has  recalvid  fiatt 
ninuNir,  asd  simply  substituting  a  flower-poty  aa  ftatod  Ifjf 
ctable  an  authority  as  VlK>fessor  Thouin,  in  place  of  the  crown 
t  of  Bernard  de  Justieu,  in  which,  according  to  cemaieii  rapor^ 
arried  the  young  plant  from  London  to  Sisiisi  in  ITdd 
imaU  ^atanoeftom  this  beaiitilblaedaiv.aBd  Ihrming  witll  tt » 
ul  contrast^  stands  a  fine  tpeatmemof  what  has  been  dananiiw 
poetic  language,  the  i^oomy  cypress*.    Both  of  these  leoDarlU 
€s  have  been  long  eelebrated  for  their  dnrabla  and  almost  in^ 
ible  qualitie8--both.  are  aromatic— both  are  ereigreena— and 
of  them  IS  subject  to  the  depredations  of  worms,  which  thS- 
a  seem  to  lUiTebeen  weU  aware  of,  fsam  the  uses  to  which  Unf 
their  valiiable  woods ;  but  when  viewed  in  contrast  as  thay  af# 
splayed  to  great  adyantage,  the  appearance  they  assume  is  vcrj 
t,  and  they  are  no  less  so  in  their  moral  application ; — ^foi^  whila 
%  cedar t  the  tree  represented  in  Scripture  as  full  of  sap,  in  CB» 
;  iu  numerous  branches  in  all  Erections  t^  such  a  distanea  fovoit 
tre,  as  to  ovenhadow  a  space  of  ground  (as  tfaia  aatnally  does>. 
eter,  about  equal  to  its  height'-HBiay  be  regarded  as  syHdMUoalaC 
I  vigour,  and  as  putting  us  in  mind  of  the  duties  we  aea  eaOa^ 
3nQ  while  we  haye  youth  and  healthand  irigouKupon  aur  side   ■ 
lot  the  gloomy  and  tombn-hoMng  typress,  (which  so  early  as  tlm- 
'  Pliny^  was  used  as  "  an  emblem  of  mourning,**)  in  collapsing 
'0W8,.its  many  forked  anna,  into  a  small  compass,,  while  it  shooCli^ 
tically  as  a  verdant  pyramid  towards  the  heavens—forcibly  rsminA 
^  «^  ^00  sliaU  be  gatfieredta  our  fatkers-^-smd,  in  pointing  upwards^ 
i  not  also,  at  the  same  time)  suggest  something  about  tht  meetiUy^ 
^s^^^I^teQcOy  of  setting  our  affeetiona  on  tkmgt  oAsaw*. 
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fidd»  of  aigw  mAJud  .  rise  unseen.  Cold  and  heat, 
light  and:  shade,  fertile  lands  and  pathless  deserts- 
every  place  and  ever j  temperature— has  its  own  ktnd 
of  vegeWion,  which  thrives  and  prcspera  theie.**  Nay, 
ftots  of  the  crjrptogamc  class,,  eveiksamify  upoathe 
dark  vaults  of  mines,  and  upon  the  wails  of  the  deepest 
caverns. 

And  it  is  curious  to  see  the  constant  and  unremitting 
exertions  the  vegetative  principle  is  continually  makings 
under  the  guidance  and  superintendence  of  the  Grea: 
Author  of  that  prineiple,  to  pursue  and  extend  its  con- 
quests where  any  provided tial  opportunity  offers. "  Leti 
volcano,^  says  that  acute  observer  of  nature  in  her  van- 
Qus  fprms  and  manner  of  working,.  Humboldt,  ^  nuse ur 
from  the  bottom  of  the  sea  all  at  once  above  the  boil- 
ing waves;  a  rock  covered  with  scoria ;  or,  to  refer  to  a 
less  dreadful  phenomenon,,  suppose  the  Nereides,  with 
united  industry,  continue  to  elevate  their  cellular  abod» 
for  thousands  of  years,  till  finding  them8eIv(es.abovethe 
level  of  the  sea,  tbeydicj  after  having  in  this  way  formJ 
ed  a  ffattened'isfe  of  coral.'*  Sicarcely  has  the  air  comJ 
in  contact  with  the  naked  rock,  when,  in  northern  &^ 
mates,  there  is.  formed  upon  its  surface^  a  network  d 
tufted  threads,  wluch  appear  tathe  unassisted  eye  like 
coloured  spots.  As  they  grow  older  their  bright  col- 
our darkens ;  the  yellow,  which  shone  even  at  a  greai 
distance,  changes  into  brown,  and  the  bluish  gray  oi 
the  lepraria  insensibly  acquires  a  tint  of  dusky  bIscL 
The  extremities  of  the  older  coverings  approach  aoJ 
mingle  together ;  and  upon  this  dark  ground  are  fonnetl 
l^ew  lichen^  of  a  circular  form,,  and  of  a  daszling  white- 
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s.  It  is  thus  that  an  organic  net  work  b  wrought  in 
ressive  layers. 

Vhere  the  majestic  oak  now  raises  its  aerial  head| 
der  lichens  once  covered  the  bare  rock!  Moss^ 
sQSy  herbaceous  and  shrubby  plants  fill  up  this  long 
rval,  the  duration  of  which  cannot  be  calculated : 
le  torrid  zone,  the  portuiaca,  the  gomphrena,  and 
r  low  plants  inhabiting  the  shores,  supply  the  place 
produce  the  effects  of  the  lichens  and  mosses  in  the 
bern  climates.'"  t 

lit  that  to  which  I  wish  more  particularly  to  direct 
immediate  attention,  as  forming,  in  most  coun* 
>  the  principal  part  of  this  exterior  green  covering 
le  earth,  b  the  family  of  the  grasses.  A  family 
b  seems  to  have  no  other  limit  than  that  of  vege- 
3  itself;  for  ^^  grasses^  we  are  told,  "  occur  under 
^uator ;  and  Jgrastis  alglda  was  one  of  the  few 
s  which  Fhipps  met  with  at  Spitsbergen  C  justly 
fore  it  has  been  remarked,  that  this  numerous  and 
y  diffused  tribe,  or  family,  <<  impart  to  the  plains 
liUs  their  lively  green  ;  they  border  the  blue  wat- 
*  the  lake,  and  with  them  the  spring  first  puts  forth 
g'etation.^ 

n  truth,"  says  St  Pierre,  •*  Gramina^  or  Grasses^ 
the  most  extensive  and  most  diversified  genus  of 
ables  which  exists.  Of  these  we  reckon,  in  our 
:e,  (France)  three  hundred^  of  which  thirty  or 
are  common  in  our  meadows.^ 
["hese,  however,  are  only  the  grasses  of  our  part  of 
orld  ;  and  we  ought  to  add  to  them  those  whicK 
1  from  the  torrid  zone  to  the  polar  regions."  <<  I 
>leasure2^  continues  this  author,  <<  in  contemplat- 
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iDg  our  globe  in  relation  to  its  grassy  products  onlj, 
and  displaying  all  the  different  species  on  its  vast  am- 
phitheatres,-— on  one  side  we  see  the  winds  nndDlate 
the  poa  in  the  meadows,  the  quake-grass  on  the  sided 
the  mountains,  and  the  carices-on  their  arid  summits: 
Every  river  has  its  reeds,  from  those  which,  buiid 
during  part  of  the  year  under  snow,  hardly  raise  tte 
heads  on  the  silent  borders  of  the  Irtis,  to  the  peijd 
Hally  rustling  forests  of  bamboos  along  the  Gan^ 
many  of  which  attain  the  surprising  height  of  a  b^ 
dred  feet.*  To  the  ocean  of  waters  the  earth  oppd 
another  ocean  of  moveable  vegetables,  and  wata 
Verdure  to  waves  of  azure."||  But  the  cnrder 
nina,  or  family  of  the  grasses,  is  only  one  (^tfae 
orders  of  that  multitudinous  host  of  plants  with 
the  surface  of  the  earth  is  covered,  enriched, 
<iomed.-f*  ^  Thirty  thousand  species  of  plants' ^ 
M.  Decandolle,  <<  are  at  present  known  upon  thee^ 
This  number  might  be  increased  to  fifty  thousaol 
aJl  the  plants  which  aF6  still  tindescribed  in  the^ 
ix)Uections  were  known.    And,,  if  we  suppose  the^ 


*  Or,  it  might  haye  beea  saic^  if  the  bamboos  are  thought  if 
.proech  too  near  to  the  woody  race :— to  those  immense  forests  of  Gi 
grass  from  10  to  SO  feet  in  height,  where  flocks  of  elepfaanU  and  I 
wander  unseen,  and  the  enormous  hoa  conceals  himself. 

j  Harmonies  of  Katare^  vol.  i.  p.  S7. 

f  The  family  of  the  grasses  is,  indeed,  Tery  numeroiic»  Bb» 
tf  nppais  contains  ^12  species,  comprising  l-^Oth  part  of  lA  thef 
Iheivin  enumecated.  In  the  systexa  of  Burner  »d  Scfatthes»( 
are  1800;  and  since  this  worj^,  were  it  now  brought  to  a  cond( 
wonld  probably  contain  40^000  in  all>  it  may  be.  assumed  tfa^ 
jpn&f  iom  1.22d  paft.  , 
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lvq[iai9;or  Asia^  AiVH»5  bud  New  Hcllmd,  tolmil^ 
m  opoe  a$  well  explored,  as  many;  of  the  oouptciet 
Europe  have  already  b^ii,  we  may  consider  ita« 
remely  pn>i^ble  th^t  there  are  above  a  hundred 
Ufirnd  sp^i^s  of  plants  xipon  tbcr  earth*'^*  , 


DtemAoM^  Th^oiryee  CkMBi%«t!oii  of  Plants^  edit  1621,  p.  Si; 
i|otffp«it9  .oottpnis^tbttt  ati  apitsba^n^  wbieb  lies  nefor  the  20<^ 
irtbem  latitude,  there  are  pnl^  about .  30  ^peciea.  ;of  plai|t»;:  i^ 
and,  which. lies  in  the  70^,  about  5S4 ;  la  Iceland,  in  the  ^S^., 
1 553,  in  Sweden,  which  reaches  frbni  the  southern  parts  of  Lap- 
to*  Ae  SS^9  130a;  «w  Braodlenbnrgh,  between  the  52«*  and  54*^, 
;4a  Bedmoiit^  teweeu'the  45^  and  4$<>,  2d00 ;  nearly-  4000  ill 
iic%  whif^  la  Mwe^q.the  |7  apd  l^Q"!;  in  MadasaacaB,  situated 
«n  the  IS  and  14",  u^der  the  tro^'c  of  Capricoro^.mdM  $hai^ 
'Y  so  that,  it  is'evident  vegetation  goes  on  in  increasin^^ratio  as  it 
iches  the  equator,  beneath  whichj  in  the  island  of^  iSiimatr^,  £(or- 
hd  eiiherti  in  the  east^  cetttrftl  Afiid^  and  t^e^  upper  districts  df 
.  AeB^nicii  |q  theiniiBst,.  it  aiajr  be  expected,  and  is  found  in  such 
iii»hicb  have  bpen  explored^  to  asaiiiteiimos^lutfuriaqt  ^^d'roag* 
It  appearance  indeed.  Ilence  we  are  told  that  the  torrid  zon^ 
aes  vegetable  wealth,  which  We  should  in  vain  expect  to  realise 
other  regions  of  the  globe.  *^The  appearance' of  vegetatTon  un^ 
•  equator  enchttnlsthe  imagihatiaot  it  is  there*  that  plants  die- 
pe  mosi  ipajestio  forkns.  The  bttuhinia,  the  climbing  passio* 
I,  and  t)ie  banisteri^  with  its  flowers,  of  |pold,  twine  aroimd  the 
of  the  forest  trees.  Delicate  flowers  spring  from  the  roots  of 
»broma,  as  well  as  from  the  ihicIL,  hard,  and  blackened  rmd  of 
ard  and  of  the  gustavia.  In  the  midst  of  this  exuberant  vegeta* 
bd  thift  coofUsion  of  dimbijif  plants,  it  ofttn  costs  the  aaturaltsf 
I  to  ascertain  to  what  stem,  the  leaves,  and  flpwers  belong*  On^ 
Aower  adorned  with  the  paullinia,  the  bignonia,  and  the  dendro- 
forme  a  group  of  plants,  which,  separated  from  one  anodker, 
cover  a  considerable  space.  ""^  i     .  ; .  ; 

rees  twice  as  high  as  our  oaks  are  dedced  with  flqwfm.  ^.Urgf 
?w  Monthly  M^gaaine  for  July  ia26.  .   # 

umboldt.  Tableaux  de  la  Nature^  ii^  60,.ind  M^itt  BruQ,     . 
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A  iiuildral  thousmd  speciei^of  pfimts  upon  the  faceoi 
Ibe  eATth !  you  «xolaiiiw»Yes;«-^-aiid  ifhat  is  moo 
Wiprtting  6liU^  every  one  <^  these  spedes  has  iit  natin 
awn0rjf*-HK>nie  particuUir  regicm,  or  peculiar  spot oDih 
mirface  oTthe  globe,  to  iK4iieh,  in  its  oonstitutioDiB 
formation,  it  is  peculiarly  adaptpd.  Some  are  bm 
to  spring  up  into  liixurianoe  beneath  the  soacduBfaj 
cf  a  trofucal  sun^-^aoooe  are  so  oonstituted  as  to  iq 
tate  beneath  the  snow,  and  td  withstand  the  seventji 
a  polar  winter, — some  are  made  to  deck  the  Tallejii 
thdr  variegated  beauties,  and  some  are  formed  to  Ui 
imseen  and  give  their  sweetness  to  tb«  deaertairaai 
tifine  solitudes;  but  there  is  not  one  of  diese  suri 
ous  plants  which  has  not  its  particular  place  a^igtM^ 
They  &re  all  arranged  under  the  marshalling  careof^ 
Lord  of  Hosts,  and  no  army  over  which  he  ever  ^ 
cased  his  oontroUiog  power  has  been  found  to  payl 
implicit  obedience  to  his  will.  Yes !  every  indhii 
among  this  numerous  host,  of  the  first,  or  more  iuj 
feet  class  of  organized  beings,  has  Us  native  hos^ 
whidi  it  will  fondly  cling,  with  what  may  be  calk 
instinctive  impulse  somewhat  analogous  to  what  vi 
serve  in  animal  life,  and  it  would  be  equally  vmn  i 
tempt  to  make  some  of  these  vegetable  forms  4 
their  places  (withput  a  corresponding  change  of 
perature,)  with  impunity,  as  it  would  be  to  mal 
experiment  of  removing  the  finny  inhabitants  d 


aoA  M  beMitiful  as  our  lilies.  Upon  the  shad j  banks  of  the 
lana  in  Soadi  America,  grows  a  climbing  aristolochla^  tiie  flo< 
wiiich  are  four  feet  in  circumference.  Cbiidren  amuse  tbeisi^ 
I' with  1 
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an  from  thc^  vative  dement,  in  ovd^p  tomaketfieiii 
nooi^e  and  live  ia  ooonfort  am^Qg  the  feathery  tea*' 

5  of  the  gsttve.* 


According  to  Alexander,  Count  Humboldt,  •'  the  Tegetablen' 
b  coTer  the  vast  surface  of  the  globe,  present,  when  we  study  by 
nl  dasMS  or  fiumlfes,  striking  diij^ences  in  the  distributioB  of 
km$  i"  and  hm  vtntlQat  it  a$  «  result  Ax>vi  Us  lefcandm,  •«  thifc 
(anus  of  oiganiaed  beings  are  in  a  mutual  dependenoe,  and,  that 
nity  of  nature  is  such,  that  the  forms  are  Umited,  the  one  after 
tbcr,  wiOrding  to  constant  lawa  of  easy  determiiiation.*'  And  imi 
ndoUe  and  Spjneogels  Elements  of  the  Philosophy  of  Plants, 
dnd^ tbaiy  **  aa  upon  the  whole,  the  temperatiiie  on  the  highest' 
iteia  tope  seems  to  be  the  same  with  the  lanipeiialwfe  at  the  pbk* 
I  It  la  oommoaly  believed,  that  under  the  snow4iiM^  «B(d  near  to 
)  same  Tegelfttion  is  found  as  in  the  poUr  re^ons;  The  Ikak' 
petaal  snow,  under  the  equator,  is  at  the  height  of  ]  5,000  foal  | 
f  Sd<»  of  north  latitude  it  is  at  10,800 ;  In  the  45"*  at  8400;  in 
r*'»ase000}  in  the  60<>»«IS000:  in  the  70^  at  leoo  to  aoOC^ 
wve  the  level  of  the  sea ;  and,  at  the  IS^  «f  north  iatitnde^  the 
line  Ilea  almost  upon  the  ground. 

perfect  plants,  the  DaphnB  Cneorum  seems  In  Europe  to  hold 
oat  elevnted  station,  since,  on  Mont  Bhmc,  it  stands  at  10|68O 
pnd  on  Mont  Perduy  at  9036  feet  high.  The  growth  of  woody" 
|iPagB%  on  the  Alps  of  centiil  Europe,  at  the  height  of  500a 
^d,  on  the  Riesengebirget  at  3800,  Oats  grow  on  the  sonHi.' 
Ips  at  3300,  and  on  the  northern  scarcely  at  1800  feet.  The 
rs  on  Sulitelma,  in  Lapland,  (6B^  north  latitude)  scarcely  at 
l^t  of  60a«  and  the  birch  scarcely  at  the  height  of  1200  feet. 
I  otiier.liaad^  upon  the  Alps,  which  diyide  Italy  from  Vmnce 
iHuerlnii4»  oaks  and  birches  grow  at  3600,  firs  at  4809 ;  and* 
DO  plsnta  grow  on  the  Pyrenees  above  the  height  of  600  feet. 
le  extraordinary  elevation  to  which  whole  tracts  of  country  rise» 
tbo  tropica,  and  the  cold  temperature  of  that  elevation,'*  it  baa* 
Morred*  "  present  to  the  inhabitants  of  the  torrid  aone  an  ex*' 
r  singular  prospecti  Besides  the  groups  of  palm  and  banaMi; 
bey  aee  also  around  (hem  th0vefst«blafiBP0%  wlmbappear^o 
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i'  The  wiftldin  and  gbodness  of  the  Dkirr  are  inAeed 
no  I^sai  manifested  in  the  geogra{)bical  distiibutioo,  tium 
in  the  curious  f^xxsess  obseryed  in  the  vegetation,— the 
wonderful  structure — and  other  strildng  pecufiariteiof 
plants ;  and  we  need  no  more  be  surprised  at  that  v- 
rangeqient  by  which  the  appearances  of  such  and  such 
plants  in  cectiun  regions,  axid  at  certaia  httghti  > 
these  re^ons,  are  subjeet  to  laws  to  whieh  the  wboie 


telotig  only  to  tfao  regions  of  the  north.  Oypresses,  fin^  aadoiks, 
barbesrieif  and  «)der  trees  nearly  resembling  ours,  cover  the  flioon- 
taiiious  districts  ^  the  south  of  Bfeiko,  as  well  as  the*  cliaiB  of  ^ 
▲iidas  ttttdar  tba  eqiuitar.*' 

<  I*' Hk  ctEdtivBtion'of  coeoa,  -eoflfee,  anatto,  cloves^  and  ginger,"  it  bi> 
beeot  obanhred,  **  is  limited  to  intertropical  i^ions.  The  sogar  ocf. 
^nldian  figs,  dates,  indigo,  and  battatas,  pass  the  tropics  as  far  is  tb< 
40^  xit  north  latitude.  Cotton,  rieej  -oliTes,  4igs,  pomegranates,  t^- 
mm,  and  myrtles,  grow  in-  the  ope^'  air,  'as  far  as  the  <S  aBd46*« 
The  9im  8aeceed«4>eaC  withhi  th€  60f*  dE  N.  latitude;  this  also  is  t^ 
limit,  especially  in  the  west  of  Europe,  of  the  cultiTation  ofmaite,  ^ 
niilB^  and  almonds*  Melons  succeed  to  the  same  latitude  in  the  opea  s: 

<  In  the  west  ef  Europe,  the  cultivation  of  plums,  peaches,  vv:' 
fla'i,  tobaceo,  and  gourds,  ceases  at  the  60**  of  north  latitude.  Is  Ac 
etet  of.  Europe,  thectikhration  of -apples,  pears,  phims,  and  chcrnn 
terminatee  at  the  57** ;  but  bops,  tobacco,  flax,  hessp,  Imet^wknt,  sf^ 
pea$e^  succeed  there  even  under  the  60^.  Hemp,  oais,  huHetf,  rye,  s'-^ 
(lotatoes,  are  planted  by  l^e  Norwegians -under  the  polar  chde;  a^ 
the  strawberry  flourishes,  e^n  at  the  north  cape,  under  the  68'."t 

t  «  In  regard  to  the  predomihating -kinds- of  grain,  it  has  been  n 
natkod,  in  a  late  number  of  the  Edinburgh  FfaikMophical  Jonno^ 
".  the  earth  may  be  divided  into  five  grand  divisions  or  kxngdon>» 
the  kingdom  of  rice,  of  maize,  wheat,  rye,  and,  lavdy,  of  barkjrx^J 
oita;  the  three  first  are  the  most  extensive;  the  maiae  has  thegreau^ 
VaBge  of  temperature ;  but  rice  may  be  sAid  to  support  the  grtsK^ 
mmoAefi  oTth*  human  race.*'^J|<|fti«  Pkg.  Jmirmi^JarJmmf^  18* 

«^t  %flPS«l  •»  Um  DistribMta  tf  JftMa, 
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eg«Cabfe  race  are  oUtgied  imjifi^tly  to  yivM^  Uma  tbal 
iie  waters  of  the  great  deep  should  have  a  bdandary 
Migaed  ihem  beyond  which  they  cannot  {mubs. 
We  have  not  r^m  to  tnoltiply  instances ;  but  whem« 
ffisy  be  asked,  cotild  the  dense  woods  which  oonsti^ 
ite  the  Brazitiati  forest  be  more  appropriately  ntu^ 
ed  ?  Where  eould  the  delightful  vistas,  Und^pleasiuit 
tiks,  and  refreshing  arbours  of  the  many  trunked 
nian  tree  be  better  placed?  Where  could  that  nume;- 
ill  host  of  natural  umbrellas,  the  family  of  thepalms^ 
licb  overshadow,  with  their  luxuriant  and  projecting 
ifige,  almost  every  island,  rack,  and  sandbank  between 
'tropics,  display  their  coding  shadies  with  better efe 
t  ?  Where,  in  short,  could  that  wonderful  ekubeTonce 
the  earth's  bounty,  by  which,  in  the  words  of  Cup 
I  Cook, «« if  a  man  plant  but  10  trees  (of  the  breads 
it  species)  in  his  whole  lilTetime,  (and  that  he  may  «to 
m  hour)  he  i^iii  as  completely  fulfil  his  dutyto  his 
I  and  to  future  generations,  as  the  natives  of  our 
temperate  climate  can  do  by  ploughing  in  the  win^ 
•  cold,  and  reaping  in  the  summer^s  heat,  as  oftett 
.hese  seasons  return^ ;— where,  I  say,  can  thia  exu* 
ince  be  more  beneficially  manifested — than  in  those 
bns  where  the  ^<  same  glowing  beams  of  the  suii 
'  raises  the  plant  into  a  shrub,  and  the  shrub  into  a 
r  render  the  gloom  of  the  forest  and  the  intervening 
ito  of  the  overhanging  foliage  so  desirable,^-«-where 
least  exertion  becomes  oppressive,  and  coolness  and 
)  may  be  said  to  constitute  the  principal  wants  of 
inhabitants?— And  where,  it  nsay  be  further  iiv 
Md,  oould  those  imtnense  -  fields,  upon  /wfiieb  m 
ed  our  various  crops  of  com,  or  what  are  isaUcd  4lii 
roL.  11.  s 
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cultivated  gramina,  with  the  many  kinds  of  nuCnuoui 
escoknts,  which  also  pequire  a  certaia  proporikii  oC 
human  kbour  to  bring  them  focward  to  maturity  in  tb(t 
greatest  degree  of  perfection,  be  better  made  to  expind 
their,  extensive  surfaces,  and  lay  open  their  treasures  , 
to  the  influence  of  the  sun,  than  in  those  tempente 
regioos  of  the  globe— where,  instead  of  bring  hurtfiil, 
a  moderate  degree  of  labour  is  conducive  to  health,  and 
the  agricultural  labourer  goes  forth  to  his  work  in  the 
momuig,  and  returni*  in  theeyeniog,  rather  invigorated  , 
than,  exhausted  by  the  ordinary  occupations  pf  ihcdiy. 

If  we  extend  •our  views  imch  fiurth^r  to  the  north, 
we  may  in  vain  look  for  the  spontaneous  luxuriance  of  , 
the  torrid  zone,  or  the  golden  coloured  fields  of  tin 
intervening  climates,  but  here  we  shall  find  what  is  il, 
once  more  suitable  to  the  climate  and  to  the  waotsof- , 
its  inhabUants,   a  plentiful  supply  of.  the  BeinJiur,,^ 
lidieth  which  .being  formed  by  nature  to  vegetate  b^ 
neath  the  snow,  i/s  there  found  out  in  requisite  abuM  , 
aiice,  by  that  useful  creature  whose  name  it  bears,  al  .^ 
which,  is  of  itsdfy  a  treasuiie  ^o  the  inhabitants  of  tIio(  ^ 
regiosa. .  < 

The  esculent  properties  of  .the  ioeland  moss,  are  no  . 
beginning  *to  *be  better  understood,  aqd  ki  what  pi  ^. 
of  the  habitable  :WQrld  could  this  singularly  autritia  , 
vegetable  have  been  more  judiciously  and  meicifu||.j 
made.  ^o. abound,  than  in  that  island  fof  woadeifui  g4( 
trasts,  whesre  ihe  variable  climate  is  often  «o  unfavod. 
able,  to  vegetation  of  a  lai^ger  growth,  ^nd^the  bopeal 
the  husbandman  are  so  repeatedly.. disappmnted  | 
unwelconie  -visitant^  m  the  form  of  igr  patticloi  flo^^^ 
in  the  air.       . 
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At  Melville  island^  ia  the  polar  regkmsj  where  Cap«»  v 

in  Parry  wintered  in  18*1^18^0,  he.  found*  we. are 
id,  <^  no  tree  or  shrub  to  rrfresh  the  eye,^'  and  that  r 

grass,  moss,  a  few  lichens^  sallads^  and.  saxifiages,  ^ 

KDstituted  almost  the  whde  of  its  botany.*"  .  But  of 
bat  use  would  the  shelter  of  woods-  be  in  the  midst  of 
[Ids  of  ice,  or  hills  clad  with  perpetual  snow  ? — and  to  i 

hat  purpose  would  an  exuberance  of  vegetation  of 
rger  forms,  spritig  forth  among  a  race,  who  are  better  j- 

kpted,  by  th^r  constitution  and  habtts,  as  well  as  l 

eir  climate,  to  the  use  of  animal  food,  and  whose  ], 

^>res  present  them  with  an  abundant  supply,  upon  \ 

e  indiapehsabte  conditpo  of  i^  little  exertion  on  their  •  ^^ 

ttf  ^ririch  i»  aa  necessary  to  their  existence  and  com* 
rt  as  a  state  of  comparative  ease  is  to  the  inhabitants 
tropical  climates.  The  seal  is  the  principal  food  of 
s  Greenlander;  but  while,  as  has  been  remarked, 
B^po-Ag^ta  him  "  is  like  the  bread-fruit  tree  to  the 
aheiteaik,  or  wheat  to  the  inhabitants  of  Europe,^  be 
Bst  not  think,  to  be  able  to  lay  hold  of  it,  without 
little  of  that  exertion  which  is  so  essentially  neces* 
ry  to  his  health  and  comfort,  in  such  a  climate. 
The  Nepenthes  DistiUatoria^  or  PitchsT'fiant^  of 
5  eastern,  and  the  MUk  or  Cow4reej  of  the  western 
rid,  may,  each  of  Uiem,  be  reckoned  among  nature's 
nderful  contrivances,  and  be  justly  recorded  as  evi- 
Doesof  the  wisdom  and  goodness  of  that  Bbing,  whe 
ows  so  well,  how  to  proportionate  the  acts  of  his 
onty,  to  the  necessities  and  wants  of  his  creatures, 
d  where  to  place  thfe  memorials  of  his  solicitude  for 
dr  welfare,  so  as  they  may  be  most  advantageousljf 
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Mipiojed  fbr  taeir  good  ;*  but,  Btriking  and  vcmMd 
«  these  appear,  they  are  not  move  so  than  the  fev  in- 
stances here  recorded,  and  which  may  serve  si  genenl 
specimens  of*  that  vise  ordination  universally  to  be  ob- 
served, if  duly  attended  to,  in  the  gef^pipUcid  »• 
)rangement  and  distribution  of  vegetables. 


*  The  singular  appendages  which  form  the  extremities  of  the  Ne- 
penthes, or  pitcher  plant,  are,  so  many  urns,  containing  a  dor, 
^olesome,  and 'well  tasted  water.  la  the  oomiiig  the  lid  isclwd, 
but  it  opens  during  the  day,  when  a  portion  of  the  water  evipontei 
this,  however,  is  replenished  in  the  night,  and  each  momiog  the  vcs. 
yl  is  full,  and  the  lid  shut.  As  this  pUnt  grows  in  sultry  tS&au, 
and  is  found  in  the  island  of  Java,  on  the  most  stony  sod  oA 
situations,  how  welcome  and  exhilarating,  must  the  sight  of  it  k 
^Aao  Ui  the  waary  traarallfr : — a]i4  from  the  inarkf  pf  tfeth  upos  ti» 
vessel,  it  has  been  narrated,  "  that  it  is  evident  that  beasts  oflton  np- 
|>ly  their  wants  at  the  same  plenteous  source." 
'  Hie  mUk-tree,  or  cow-tree»  sq  called  on  aocount  of  the  roea- 
blance  its  singular  juice  bears  to  the  milk  of  animals,  in  Ute  (itte 
of  which,  M.  Humboldt  has  seen  it  used  far  every  domestic  purpati 
Is  Ihua  describe  by  that  enterprising  traveller  ;•**-"  I  oonfenr  H 
among  the  great  number  of  curious  phenomena  I  have  obsened  in 
the  course  of  my  travels,  there  are  few  which  have  made  a  stfoaftr 
unprebsion  on  my  nund  than  the  cow*tree.'f 

"  On  the  barren  declivities  of  a  rock  grows  a  tree,  whose  lesTCSin 
•acy  and  coiiaecons;  its  thick  Ugneous  roots  scarcely  enter  the  rock; 
for  several  months  in  the  year,  rain  scarcely  waters  its  frn-^hspRl 
leaves,*  the  branches  appear  dry  and  dead;  but,  when  au  inciuoou 
made  In  the  trunk,  a  sweet  and  nutritioua  milk  flows  from  it  It  a 
at  the  rising  of  the  sun  that  the  vegetable  liquid  runs  most  abuodisi' 
ly, — ^then  the  natives  and  negroes  are  seen  to  come  from  all  pans, 
provided  with  vessels  f  e  leoeive  the  miJk,  which  beeonoes  yellow,  Md 
thickens  at  the  surface.  Some  empty  their  vessels  under  the  saoe 
tree,  others  t:arry  them  home  to  their  children.  It  is  like  a  sbepheM 
lijatribtttuig  to  hia  family  the  milk  of  his  aocfc.**S  •<  If  those  vbi 
pofsefs  these  preeious  trees,  near  their  habitation,  drink  with  u 
"much  pleasure  their  beneficent  juice,  with  what  delight  will  the 
trefelteK»  who  penetrates  in  these  mountains,  appease  with  it  lu 
hunger  and  thirst?  Thus  W9  bave  seen,  on  the  road  from  ?t'd»io 
l^ierto-Cabello,  all  these  trees  full  of  incisions,  made  by  the  InKl- 
M%itlio  sf^  theia  imM  snxieiy." 
.  S  HiunboMt's  Voyage  to  ^  Equinoctial  Repona. 
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CffAPTERXXV.    • 

VEGETABLES^  CONTINUED. 


.  i 


!onomy  of  Nature  observed  in  the  process  of  Vegetatioii. — Won- 
(icrful  structure  of  Plants — Excellent  adaptation  of  their  sereral' 
parts  for  the  uses  intended,  and  the  important  senrices  tfaeyikre 
cailfld  ta  p«il«rm  iO'  bringing  the  vegetable  %9  maturity .T-SBtyifc i^g: 
analogy  between,  vegetable  and  animal  life. — Wise  provision  made 
by  Nature  for  keeping  up  the  number,  and  ensuring  the  succession 
of  Plants. — Surprising  manner  in  which*  seeds  are  distributed  and' 
scattered  abroad. — Tendrils,  a  provision  for  the  support  of  weak' 
Planti. — Dbtiiigttisliing  diaoMterittica  of  met,,  and  ihnibs,  and. 
hertM.-.Skigiilar  peculiarities  ia  the  vegetable  kingdom. — Sleep  o^ 
Plants. — Sexual  system  of  Linnaeus. — Near  approach  that  some 
Plants  moke  to  the  instincts  of  animals  in  their  disposition  and  ha* 
%its.-- Watch  of  Flora,— Vegetable  Barotn^ter.—Diseases^  decay, 
and  dissolution  of  Plants.— -Flowers  described— No  tW(»  are  alike.- 
—What  is  suggested  by  iheir  passing,,  but  protnu:ted  s^cceisioa* 


*'  Nature  is  but  the  namejor  an  effeet 
ffhoie  cailse  is  Gon. 


Mmi  skeutt  same  touch  in  freckUy  sHrtakror  tiffin, 
Of  His  unrivalled  pencils     Ha  ti»s;>tre«  I 

•    T%eir  balmy  odourSf  mnd  imparti  their  kuesf  *  < 

^nd  Jills  their  cups  with  n£ctar ;  and  indud$$. 

In  grains  as  countless  as  the  sea-sitte  sands,  « 

Tke/otmt>i9Uh4ifMckh§  sprinHn-allthe'iaHh^. 
Ht^gy  mho  walks  wiih  Mm /**          ^                 •  >  - 

The  trees  of  the  Lord  are  full  of  sap'i  the  Cedars  of  Lebanoty 
^hhe/uuhplanted."'-nAhmB,cxf.  1$:  


f  HK  BSOCBSS.  OF  V£«ETAT|Qlly  l9  OHF  Ikuted  facnIUfiS^. 

I  altogether  a  mystery ;  but,  so  far  as  our  peiteptions 


xS 
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eoaUe  us  to  go,  ansteiLbj  the.experiments  or  a  Db« 
win  and  a  Knight,  the  researches  of  an  iDgenhooss,  the 
clisGOveries  of  a  Davy,  and  the  sern^iniziDg  ctce  nd 
stfpong  microsoopic  powers  of  an  Ibbetson,  we  eamioi 
but  ol](serve,  that,  m  dits-euriotis  process,  as  well  as  ia 
the  suitableness  of  the  sareral  puts  of  the  vegetable 
for  otrrying  it  on,  the  wonderful  working  of  a  sapraDe 
intelligence,  is  manifested  in  a  surprising  degree. 

^^  Whep,^  says  Sir  James  £.  Smith,  <<  a  seed  bcoa- 
mitted  io  the  ground,  it  swells  bj  the  moirtvre  wiudi 
its  vessels  soon  absorb,  and  which,  in  conjunctioB  witli 
some  degree  of  heat,  stimulates  its  rital  principle;  at- 
mo^herical  air  is  also  necessary  to  incipient  TegeU- 
timk;^m  'seeds  in  general  will  not  grow  under  water, 
except  those  of  aquatic  {^nts,  nor  under  an  exbausttd 
Receiver ;  and  podern  chemists  have  determined  0x7- 
gfn  gas,  which  is  always  an  ingredient  in  our  aton^ 
pbere^  to  be  absorbed  by  seeds  in  vegetation.*^ 

<^Tbe  int^uments  <^:the  seed^  having  fulfilled  their 
destined  office  of  protection,  burst  and  decay.  The 
young  root  is  the  first  part  of  the  infant  pbmt  that 
comes  forlh,.  and,  by  an  unerring  law  of  nature,  it  is 
sent  downwards  to^seekoutnourisfament^  as  well  as  to 
fix  the  filant'  to  the  ground.  In  seO'Weeds^  it  seems 
chiefly  to  answer  the  latter  purposei  In  the  Dodder^ 
a  parasiticid  j^nt,  the  original  root  lasts  only  till  tbe 
stems  have  established  themselves  on  some  vegetable, 
on  whose  juices  they  feed  by  means  of  other  roots  or 
fibres,  and  then  wither  away. 

^<  The  descent  of  the  root,  and  the  ascent  of  the  leaf 
hod  in.  m  caauasty  HgMixmi  areii^eDiMisly.  cspbioed 
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Dr.  Dtrwin;^  but  tram  vlMteter  pvtidpift  Ibtjr 
r  made  to  aot^  one  thbg  is*  oertain,  tkat^  <^  inr-wfaii* 
T  poaition  seedft  happen  to  &  in  the  earthy  the  root 
kes  more  or  Ins  of  a  curve^  in  order,  to^ahoet  down«. 
rd8»^  wbik  the  green  spiotit  that  iasuea  from  ih^ 
er  end  of  the  eefed^  or  grain^  maket  its  wi^!:up» 
cdfi,  or  in  a  oontnuy  di]Mtion.-f-  .   r 

When  the  young  root  has  made  some  pxoigress,-  the 
y  lobes,  whkh  cempese  the  ^hief  bulk  of  the  deed, 
3U  and  expand,  and  are  raifed  out  of  the  groond-  by 
^  ascending  stem ;  these  are  called  cotjkdons.  Be»- 
een  the  eotyledons  ia  seated  the  embrtfo,  or  germ  of 
» plant.  The  expanding  embtydi  resembling  a  little 
ither,  soon  beoomee  a  tuft  e(  ieafes,  with  which  the 
uog  stem,  if  there  beany,  aacends..  Till  the  IcftTet 
fi4d,  and,  sometimes  after,  the  cotyledons,  assuming 
»r  green  colour,  perform  their  functions,  and  then 
Kralty  wither.  Such  is  the  general  course  of  vege- 
ion  in  plants  fumidMd  with  two  cotylefbiw.  In 
Me  that  have  more  than  two,  the  germination  differs 
no  respect  from  that  of  the  generality  of  the  other ; 
dio  plants  of  one  cotyledon,  as  the  grass  and  com 
be,  &c  the  body  of  the.  seed  does  not  ascend  out  of  the 
Httd ;  but  the  hearty  when  it  begins  to  gsifaiiiBte,  la 


*  See  hu  Phytol^,  Mc  ix»  3. 

\  ''  Mr  Httateff  aowmd  •  number  of  see^s  ia  a  hmk^4ti  m^ 
^  OQ  an  axisy  by  which  tbeir  position  was  a  little  altered  eTer^ 
h    AfW  the  baiket  had  thus  made  two  or  three  circumvolutiona» 

•  yottng  roots  were  foundno  have  formed  as  many  turns  in  attempt- 
\  le  atlaio  their  ulut«rperpeadkuMdirectkm.''--*'Sia  J.  IX  AfciTak 
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Bodrished  hf  Ihe  (annaoeoos  or  mealy  safasteDoe  vhak 
flurroufids  it^  and  ivMdi  performs,  below  the  earth,  the 
same  oflkes.  as  the  tvocotyledonsy  when  they  shoot  up 
above  it^  until  the  young  plant  is  in  a  fit  Gonditioo  to 
seek  itff>6wn  food;  aft^r  wbtch,  tbere  remiuiis nodunj 
of  the  fonner  seed  but  tjie^dcy  busk«  or  skln,asaof 
person  may  satisfy  himself  of,  by  palling  up  a  root  id  i 
corn  field,  ai)d  examining  it. 

Having  thus  traced  the  progress  of  the  seed  frw 
the  time  of  its  being  deposited  in  the  earth,  until  m 
Appearance  above  ground,  in  the  shape  of  an  end^ 
containing  the  miniature  lineaments,  or  rtidimeDts,c: 
the  ftiture  plants  let  us  now  attend  to  the  ibrms  aad 
tituations  of  the  several  principal  parts  as  they  deve- 
lope  themselves,  and  we  j»U  $1  once  see  their  suitabk- 
ness,  and  excellent  adaptation,  to  the  various  cdBces  and 
functions  they  respectively  have  to  perform. 
-  TfiS  STRUCTfJRB  OF  VSCBTABLSS,  iQ  all  tJieiT  vaiiN 
forms  is  truly  wonderful,-t-bow.exoelie«itly  adapted  ue 
the  rootSy  whether  they  are  annuafl,*  or  biennial,  or  peren- 
nial— andwheliher  they  are  made  to  assume  die  fib- 
rous, or  the  creeping,  or  tapering,  or  abrupt,  or  tuber- 
ous, or  bulbous,  or  the  jointed  fwm,  for  taking  bcldet 
their  parent  earth,  as  well  as  fordravriag  nourishDetf 
for  the  support  of  the  plant  and  imbibing  moistuit 
from  the  neighbouring  soil !  How  commodiously  are 
the  various  fibrous  and  spiral  tubes,  and  cellular  ac^ 
mother  vessels,  ithicfa  compose  the  trunk  or  sialJif  v- 
rang^,  for  the  motion  of  the'  sap  upwards  and  out- 
wards to  all  the  extremities  of  the  leaves  and  branches 
until  it  has  deposited  ita  nutritious  qualities  towanis 
the  perfecting  of  the  flower  and  fruit, — and  its  usefo 
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letioiiai  Where  iranted,  for  ih^  further  opiniohfoeql 
1  growth  of  the  plant?*  How  nicely  are  the  kQV^ 
med  by  th^  wide  fad  extended  surfaces  ^ey  arci 
de  to  pree^it,  the  delicate  construction  of  tb^  tiihefi 
I  cells^  m4  their  porous  and  transparent  texture,  fpr 
impprtant  services  they  are  made  to  yield  ii)  thq 
nomy  of  vegetation  {—See,  how  they  serve  to  coOi 
t  and  prepare  the  sapf — ^bpw  they  prevent  by  their 
ide,  the  mmsture  at  the  root  from  being  too  speedily 
tporated — how  they  embrace  and  defend  the  flower 
ihe  bud,  and  carefully  conceal  the  fruit  before  it  ar- 
es at  maturity ;  und  by  catching  the  undulations  of 
I  gentl^i  breeze,  how  th?y  oouvey  that  mpUoa  to  tbfk 


*  <*TIm  ictttlt  of  sU  Mr  Knight*!  experiments  and  remarkV  Sir 
S.  Smith  obserres,  '*  seems  to  be>  that  the  fluids  destined  to  nouibhi 
Unt,  being  abeorbed  by  the  root,  and  become  sap,  are  carried  up 
» the  leases,  hy  these  vessels,  called  by  Urn  centnl  vessels^  fironl 
r  QtuaUon  near  the  pith.  A  particular  sal  of  them  apprapriated 
seh  leal;  branehea  ui;  s  few  iachea  bekMr  the  leaf  to  wMch  they 
Mg,  ftjom  tho  floais  el^nnels  that  pasa  along  the  a]bttmum»  and 
rod  from  the  flbres  of  the  root  to  the  extremity  of  each  annual  shoot 
Im  plant.*' 

'  **  By  fiir  the  greater  portion  of  the  sap  Is  carried  into  the  leavea ; 
dte  great  importance  and  utility  of  which^  to  the  plant  itself,  Mi^ 
ight*s  theory,**  it  has  been  obserred,  «  is  the  only  one  that  givefl  iitf 
•dcqnata  or  satisiiMtory  notion.  In  those  organs  the  sap  is  ex. 
^  to  the  action  of  light,  air,  and  moisture,  three  powerful  agents, 
vhich  it  is  enabled  to  form  rarioos  seeretions,  at  the  same  time 
t  much  superfluous  matter  passes  off  by  perspiration.  These  se«> 
tioDs  not  only  give  peculiar  flavoun  and  quslities  to  the  leaf  it; 
'»  bttt  are  returned  by  another  act  of  vessels,"  as  Mr  Knight  bai 
■^oostraied,  ••into  the  new  layer  of  bark,  which  they  nonrisband 
%  <o  P^ection,  ai|d  which  tliey  enable,  in  iu  turn,  to  secrete  mat<» 
for  a  new  layer  of  alburoutn  the  ensuing  year.'* 
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trunk  and  bratnches^  which,  (for  ought  wekQ6w,)iBq 
be  as  edsentially  necessary  to  the  vegetable  fife  aseie 
cise  is  to  ianimal  health.     What  an  e&oelletil  cMhiDg  \ 
does  the  fiarXrafford^  not  only  for  protecting  tbe  stem 
tad  branches  from  external  hijtiry^  but  from  the  hurt. 
fttl  extremes*  of  heat  and  cold,  independent  of  (be 
odier  iibportant  end*  it  isaiade  to  serve  in  the  eooDooT 
^f  vegetation  ?*     What  evident  marks  of  wisdom  and 
defflgn  do  the  Fhwers  -evifice  in  their  beautiful  and  de- 
licate censtructionf^ — how  nteely  are  they  formed  b 
the  protection  and  nourishment  of  the  first  and  teodn 
rudiments  of tiie fruit;  and  when  it  has  attained mott 
firmness  and  solidity,  how^.readiljr  do  they  lelioquiii 
tbeiT:  charge,  and  drop  <^  in  decay  wh«i-Bo  longer o^ 


,  *  Th«  functions  of  the  ptranoh jmatoaa- and  cortiod  parts  rftbe 
Vsrki  Sir  H«  Davy  observav  wb  o£  gnat  impoitance.  'Tie  tnbes  of 
Uie  film>ut  iiam  appear  to  be  the  organa  Ifaat  receiTe  tlie up;  (&i 
#aU9  9eendeitii|edfov  the  elaboaatioft  «£it8  parC%  and  Ibr  tbe  expom 
^thf  m  to  the  action  of  tbe  ataioqpliefe»  aadthe  new  matter  Is  amwii^ 
produced  in  the  fpriog,  immediately  en  tha  inner  .siirfiice  of  tbera* 
ileal  layer  of  the  last  year/*  and  thus  it  is  to  be  accounted  foi,  tioii 
new  layer  of  wood  is  formed  every  year,  and  tlie  age  of  a  sound  6« 
is  to  be  known,  when  cut  down,  by  the  number  of  these  layers  oriiii;i 
it  contains. 

.  -f  The  myriads  of  insects  which  are  attracted  by  tbe  charms  of  ti 
flowers  of  the  planU,  are  well  Imown  to  act  a  most  iniportsot  f«^ 
in  the  business  of  impregnation.  What  wisdom  is  therefore  evideoctf 
in  those  brilliant  colours,  and  delightful  odours,  which  serve  to  dn« 
pp  many  of  those  busy  meddlers  to  nestle  among  the  mdaria,  oJ 
l«vel  amidst  the  pistils,  and  stamens,  and  anthers  of  flowers;  by  ^^ 
means,  they  are  made  to  contribute  essentially  towards  rendering  (^ 
p]ant  fruitful^  while  to  human  aj^earance  they  seem  solely  occoptf 
in  robbing  it  of  its  sweets  J 
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7!  How  wondcrfbUjdoes  tlie:/hn<,  ita 
t»,  eovdope  and  protect  the  seed  till  it  baftarmed 
turity  ;--aiid,  litttly,  what  a  pa98iiig«ti;^Bge  picoe 
^nized  mechaiusni  is  the  jeed  itaeif  ;*  and  boog 
»ry  for  the  reproduction  of « its  apedes^  what  a 
kable  provisbn  is  made  for  its  preservation  and 
isioQ  j  Wbat»  but  the  wisdom  of  a  Deity,  could 
- ; I 

has  been  discovered  bj  the  microscope,  fbat  the  smallest  seeds 
the  rudiments  of  the  future  plant -in  embryo  ;'but  in  some,  th/s 
veruble  by  the  naked  eye,  is  in  the  Kidney  Bean,  where  the 
>s  of  the  leaves  of  next  year's  plant  are  Tisible. 
lis  respect  the  seed  of  a  plant  may,  indeed,  be  compared  to  tlie 
foetufi,  as  it  seems  only  to  require  to  be  put  into  that  prope.r 
n,  which  may  be  denominated  its  natire  element,  in  order  to 
e  itself  and  arrite  at  maturity. 

analogy  between  vegetable  and  animal  life  approaches  much 
han  is  generally  imagined.  Recent  observation  has  traced  the 
s  of  the  sap  from  its  first  absorption  by  the  roots,  through  th'« 
vessels  of  the  .plant,  into  the  annual  shoot,  leafstidk,  and  leaf, 
it  is  returned,  and,  descending  through  the 'bark,  contributes 
process  of  forming  the  wood ;  (bus  describing  a  course^  an'd 
S  functions,  ^ery  nearly  correspondent  to  the  circulation  of  tho 
There  is  something  equivalent  to  respiration  (bfough  the  whole 
le  leaves  principally  performing  the  office  of  thelungsi — it  has 
!es  of  vessels  to  receive  and  convey  the  alimental  juices,  an* 

to  the  arteries,. lacteals,  vein^  &c  of  -animals;  and  a  second 
rachesc  wherein  air  is  continually  received  and  expelled,  tt 
food  regularly,  both  from  the  earth  and  from  the  atmospheiv, 
ng  the  most  vitiated  effluvia,  in  the  process  of  digestion,  imo 
est  air.  The  vegetable  and  animal  parts  of  creation  are  thus 
erbalance  to  each  other,  the  noxious  parts  of  the  one  proving 

food  to  the  other.  From  the  animal  body  certain  dDuvia  are 
ally  passing  off,  which  vitiate  the  air,  and  nothing  canhemoie 
rial  to  animal  life  than  thvir  accumulation  ;  while,  on  the  other 
lothiug  can  be  more  favourable  to  vegetables  than  these  very 

iK'hicb  they  accordingly  absorb  with  ip'eat  avidity,  and  ODnvert 

purest  air.  * 
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ta^  drrind  tint  thoie  aetdb  iibicb  an  moBtleqael 
ilotkenTagetdftheisfaftbitMtBof  thefaal^  flhniii 
tiot  oaty  (i^dMiblT,  but  sovieof't&eDitiebly  eMfand!' 
:*i41iftt  tboM  iDoit  iff'i«i|iie8t  as  arliclai  of  faod,dMuU 
ibe  to  haidy  and  i^andntlj  piotifie  ;f  and,  tbinls 


'    *  At  In  llie  Walflui,  we  liinre  fint  *  dddr  pvlpy  eovcriB^iat 
bud  dull*  withia  wliMSh  UftlMLMed  endoMd  iiL  a  doable  IK^ 

.  f  Whttt,  tb«  moil  Dtttijtiye  of  d|e  various  grains  whiAmvu 

use  of  bj  man  for  tbe  purpose  of  food,  is  not  only  most  widein' 

fuaeidi  being  to  be  fouud  in  Europe,  in  Asia,  in  northern  Afrio, ' 

nortb  and  south  America,  New  Holland,  (where  it  is  now  Tory  or- 

siTely  cttltiTated,}  as  well  as  in  Van  Diemaa^s  Land,  but,  is  » ikr 

antlj  prolific,  that  tbe  following  extraordinary  fact  has  beenqtiou!:' 

^Dr  Bigby,  in  bis  ^  Holkham,"  from  The  Pluloiophical  Tnumbt^ 

irol.  Iviii.  p.  203.     Mr  C.  Miller,  of  Cambridge,  sowed  lomewbeai- 

the  2d  of  June  1766>  and  on  the  8th  of  August  one  plant  wastika-* 

separated  into  eighteen  parts,  and  replanted.    These  plants  veff^-^ 

taken  up  and  divided  between  the  middle  of  September  and  diesis^ 

of  October,  and  again  planted  separately  to  stand  the  winter.  T. 

second  division  produced  sixty-seven  plants.     They  were  again  ti^ 

up  and  divided,  between  the  middle  of'  March  and  die  mM* ' 

April,  and  produced  five  hundred  plants.     The  number  of  eints 

obtained  from  a  single  grain  of  wheat  was  21,109  ;  which  mo* 

three  pecks  and  three  quarters  of  com,  weighed  forty-seven  pov 

seven  ounces,  and  were  estimated  at  576,S40  grains.  I 

But  this,  you  will  say,  was  not  a  natural,  or,  at  least,  aconnnoiflj 

''and  the  amazing  produce  was  the  consequence  of  much  cv^ 

more  than  an  ordinary  degree  of  labour.     Sir  Humphry  Xhrf, 

ever,  mentions,  that  he  had  counted  from  40  to  120  stalks 

from  a  grain  of  wheat,  in  a  moderately  good  crop  of  drilled 

aahd  we  had  an  instance,  last  year,  in  our  own  neighbourhood, 

on  Mr  Thomas  Hume*s  farm  at  Southfield,  a  single  pickle  of 

deposited  accidentally  by  the  side  of  a  wall,  produced  no  less 

11^  stems,  yielding  the  almost  incredible  quantity  of  15,000 

The  circumference  of  the  stalk,  I  have  just  learned,  was  1  inch  74 

and  the  breadth  of  the  leaf  exactly  the  same. 

§  Bavy^g  Agricultural  Caiemlstry,  p.  S 15,  edit  182U 
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meraJ,  irUch  Mte  die  ipbrf  tf  m>  numy  tttsoilfies, 
exposed  to  tiguiy  ftom  Mch  «  variety  of  accidents^ 
Id  not  only  oome  forth  in  «ucb  prodigioiat  nam* 
*  bot  be  poesefltfed  of  a  priiidpletDf  Joifify  trflBi^y 
1  makM  it  indeed  no  caey  nuUter  to  deprive  tlfem 
eir  Jrnei^ifmg  pomer.f  PlantB  are  also  muU 
d  and  fpropagHed  by  a  variety  ff'^ag^t  which 
^en  the  {Ivoviaion  made  for  their  suooeaBkm.  • 
»r  is  the  iiBger  of  providence  less  visible  in  Ihe 
s  of  difibsing  or  spreading  abroad  vegetables^ 
an  the  provision  made  for  keeping  up  tbehr  su04 
Mu    Theearthoay  besaid  tobefuUofihegood. 


b6  seeds  6f  tbtfirbit^  poppy*  •>*  Mi^t  oo*  onfreqAently  to  smouiil 
almost  iQcr«dibl«  numbar  «l  SS^OOO  i  tbote  of  the  lohMBo 
}  360*000  ;  and  the  eonimon  fern,  it  is  asserte^i  sooDetlnMs  pio- 
the  amasing  quantity  of  a  milKon  of  seeds  on  each  individual 
Indeed,  so  great  are  the  prolific  powers  of  the  vegetable  'king* 
)at,  it  has  been  jtosdy  remarked*  a  singla  plant  of  altnort  any 
r  su^rad  to  iacr^taie  witftouft  intenuptioSy  woald  te  tiue  stw* 
i  terrestrial  globe  J 

is  observe^  by  Pal^,  that  ** «  grain  of  tmistard  seed  bas  been 
to  lie  in  the  earth  Tor  a  hundred  years,  and,  as  soon  as  U  had 
d  a  favoorite  sltuationy  to  shoot  asirigorously  as  if  jast  gathered 
le  plaiftl'*  Baciiv  are  just  infonned,  in  a  respectrfde  perio. 
HiUicatioi^  thai  a  still  more  extraordinary  instance  ^  tbe 
f  of.  life  in  the  vegetable  kingdom,,  bas  oocurredy  «r  niber, 
oie  to  light,  <*  some  time  nnce,  in  the  royal  park  of  Bushey. 
mall  portion  of  ft  Was  broken  up  for  the  purpose  of  ornamental 
*,  when  immediately  several  ioweini  sprang  up,  t>f  the  kM$ 
are  cnrdiniirUy  Yultivated  in  ipodens ;  this  led  to  an  biveatjgB^ 
nd  it  was  aseertained  that  this  identical  plot  had  been  used  sa 
jn  not  later  than  the  time  of  OliTer  Cromwelli  more  than  150 
lefore."— .^fugmly  1826. 
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ndss  of  the  Lord ;  b9t  how  ocxneB  it  to  pasB  thai,  n 
parts  uotrode  by  nwip»  aqd  <9n  the  tops  of  twboiii 
buUflioga^.  so. many  varied. 9peciinem  of  ihevq^taUe 
creation  are  to  be  found  ?— Is  it  not  from  the  nuunwr 
)n  which  Nature's  gr^t  husbapdman  scatters  his  seeds 
about?  While  the  seeds  of  some  plants  are  msdenf* 
Meptly  he^avy  to  fall  down  and  take  up  their  abode 
nigh  the  place  of  their  nativijy ;  and  others,  after  bar* 
iog  been  swallowed  by  quadrupeds,  are  depoatedin 
}he  neighbouring  soil ;  aome  are  carried  by  the  fowls 
of  the  air  to  places  more  remote;  or  being  fumi^ 
jifith.a  sqfi  plumage,  as  the  seeds  of  the  Danddkmvi 
common  Thistle^  are  borne  on  the  winds  of  heaven  to 
the  situations  allotted  for  them.  To  prevent  some  froo 
pitching  too  near,  they  are  wrapt  up  in  elastic  cans, 
as  the  Wood  Sorrel,  which  bursting  when  fully  iipe» 
the  prisoners  fly  abroad  in  all  directions — ^to  prevent 
others  from  straying  too  far,  they  are  furnished  with  a 
\md  of  grappling-hooks  that  arrest  them  in  their  fligbti 
ami  attach  them  to  the  spot  most  congenial  to  tbdr 
growth,  as  the  Jgrimomf  and  goose  Grass. — Thm^  it 
must  be  confessed,  are  some  of  the  doings  ofOu  IM 
avd  are  xvondrous  in  our  eyes ! 
,  Thevariousmodesbywhichseedsaredispersedabioil 
cannot,  indeed,  fail  to  strike  an  obs^ving  miod  wid 
admh-ation.  <«  Who,''  says  Sir  J.  E.  Smith,  *'  has  wt 
listened,  in  a  calm  and  sunny  day,  to  the  cracklipg  « 
,furze*bi4shes,  caused  fay  the  explosion  of  their  littl* 
elastic  pods;  nor  watched  the  down  of  ionumenUt 
seeds  floating  on  the  summer  breese,  till  they  areorer^ 
taken  by  a  shower,  which,  moistening  their  wings 
stop«  their  farther  flight,  and  at  the  same  time  acooOH 
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les  Its  final  parpoee,  by  imniediately  promoting  tlie 
linatiori  of  each  seed  ill  the  moist  earlli?  Hbwiittlfc 
children  aware,  as  they  blow  away  the  seeds  of 
ddiimy  -or  stick  Bufs^  in  spdrt,  upon  each  others 
tea,  that  they  ure  futtlKng  one  of  the  great  ends  of 
ire  I  The  ocean  itself,  serves  to  waft  the  larget 
s  of  seedsfkoDD  theit  nativi^  soil  to  far-distant  shores.^ 
here  is  one  thing  more,  that  we  cannot  pass  over 
ing  in  this  plac^,  ytx.  die  wonderful  provinon 
i  by  nature  for  the  support  of  those  plants  which 
such  provision:  *«  Why,**  says  Paley,  **  dcm 
pea  put  forth  tendrih,  the  bean  not ;  but  because 
talk  of  the  pea  cannot  support  itself,  the  stalk  cf 
)ean  can.*"— «*  We  see  not,"  in  the  words  of  Ray, 
miich  as  one  tree,  or  sbrub^  or  herb,  that  hath  a 
and  strong  stem,  and  that  is  able  to  mount  up 
stand  alone  without  assistance,  Jumished  with 
tendrib/*'^Tiow  tlien  dots  it  happen  that  the 
the  hop,  the  honeff^swskle,  and  other  plants  of 
descriptbn,  are  provided  with  them?  With  so 
r  marks  of  the  Creatob!^  wisdom,  and  liis  tend^ 
tude  for  the  wants  of  even  these,  his  inanimate 
lized  offspring,  before  us,  the  answef  is  ready  ^ 
!cause  these  plants^  id  their  conformation,  were  in- 
3le  of  standing  alone,  and  so  had  need  oiP  them  !'  * 
the  construction  of  plants  we  observe  a  considenf- 
lifferenoe  in  the  eonsittence  of  the  three  dassei 
pared  with  the  Shrubby  race,  how  hard,  firm,  and 
ious  is  the  trunk  of  the  majestic  Oak  ; — ^andcon^- 
1  with  the  Herbaceous  tribe,  bow  woody,  tough, 
elastic  is  the  hawthorn  Twig; — ^but  for  this,  how 
I  the  mighty  monasch  o£  the  wood  be  able  to 
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irtthfltaiid  the  fury  of  the  tempest  ^-^^md,  nhile  the 
more  humble  and  lowly  shmbs  stand  not  in  need  of 
audi  finnnesB  of  texture^-^theur  f£ability  and  d»tk 
;tQi]g|b|ieas  together  witb  the  prickly  cast  of  BMilby 
vhich.  they  are  enveloped^  vepder  then  kaa  wawogpOk 
of  injury  in  their  expos^  ntuatioos. 

Softness,  unked  with  a  stiU  j^ter  Aegree  of  floi- 
Inlity^  are  the  (tistinguishing  characteriatics  of  die  her* 
'baceoua  order ;  and  how  wisely  haa  tbia4>oai  onkrai 
for  the  various  purposes  for  which  they  were  cratch 
7«^th  the  firmnesfrof  trees»'to  what  a  pipckly  stubbk 
must  I^fature^a  soft  and  do^t^y  carpet  hare  given  way: 
*«^with.  the:  tenacity  of  shrubs^  hew  would*  it  haw  tD- 
«raed.aa  food  for  oQr cattle  R, 

Xbeoe  are  besides,  a  number  of  other  pecnliaritisifl 
the  vegetable  kiogdom,  in  which  the  wonderful  iforib^ 
ing  of  the  Deity  shines-.pte-enunent-^How  slranji^i 
for  instance,  that  if  a  seed  is:  sewn  in  a  reversed  pni- 
tjon,  the  young  root  turns  <xF  itself  downwards,  whik 
the  stem  refuses  to  sink  deeper- into  the  soil,  andbendi 
itself  round  ta  shoot  up  through  the  surface  of  tk 
earth  I.  Howsurpmsing^.tbat  when  therootsof  atr» 
or  plant  meet  with  a  stone  or  other  imerruption,  ii 
.their  progress  undergicound^  they  change  their  directioiN 
and  avoid  it  t  How.  amaaing,  that  the  numerous  shoots 
^which  branch  out.  from  the  root  in  quest  of  moistum 
pursue  as  it  were  by  instinct  the  tract  that  leads  to  i(,f 

*  The  instance  related  bj  Lord  Kames»  aHhough.weil  known,  ony 
be  here  repeated  t  **  Among  the  ruins  of  New  Abbey»  in  GsUowiTt 
'there  ^nwrs,"  says  he, '  «  on  the  top  of  a  wait,  a  plane  tres^  90  ft« 
bigh.  Straitened  Ibr  nourishmenfy  it  several  years  aga  df)YCtc<l  w^ 
dPwA  Uie  side  of  the  wall.  ttU  thej  i«Mbcdthegro«nd»  10ftetbsW*i 
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ill  turn  fiom  c  bftmn  to  «  more  fertile  soil  ;~tb%t 
its  ^ut  up  in  a  darkeon^  roon,  bend  or  croep  to 
aperture  thvough  which  the  rajs  of  Ught  may  be 
itted  ;*-*^bat  bo  imtaQoe  can  be  (Hfoducrd,  o(  that 
t  called  mi^lefoe  having  ever,  by  any  art»  bceii 
3  to  take  root  in  the  eariln  MtboMgh  rooti  sprioe- 
rom  th^  leeda  of  i\mi  paroj^te  will  readily  iniinu- 
lieir  fibrta  Into  the  w^ody  tubetapce  of  any  tree  to 
h  it  has  adhem}  ;*r-aAd  that  the  aquatic,  or  wale^ 
hf€opu9  €urof€n^^  or  lesser  bladder^sQout^  will,  at 
irae  of  flowering,  rise  to  the  surface  of  the  watev>  sp 
the  flowors  may  unfold  themselvra  m  open  m 
afterwards  sink  to  the  bot^ip,  wb^n  the  tim?  pf 
ring  ia  over,  and  the  s^eds  ^re  arrived  Ht  parfecUcup^ 
these  lespeots  the  yeg/^\M  tribes  may  be  ui^  W 
ss  something  aqalogous  toaww^Hif^;  but.  l^ecf 
esemUano^  does  not  drop— how  surprising  tbf 
omenoB  of  what  is  called  the  jfeip  of  ]^ants,t  «nd 


m  the  MUfiihment  U  aAirded  to  Umim  twM,  dunag  tke  tiipf 
oending,  it  amply  repaid,  baviBg  cvnj  yaas  niica  tk«t  VnS 
rigoroiM  tboeCa.** 

taats  in  •  faeS^hovM^  ll  hM  toM  *nMdEad»  aU  ««m  thMi  Is^SM 
k  pgftwhtaac  Hm  gitaiaM  paMioA  «f  llgiil  calM%  aa(  l9  IftiS 
St  part. 

be  medee  of  adding  in  «hf  laavf^  or  of  sletpuRg  dwiutg  the 
are  estMm^  ikmioim  ;  bm  it  is  worthj  of  asnark*  tl^  4tf(l 
[MMe  themiiKei  eo  as  to  gim  Ib^  kast  pi|MN(iae  la  Ibt  ysung 
»udfl»  iowi,  «v  a«llk 

lis  siogttlar,  but  constant  phenoaewm  hadai^Mi  bwuwfantf^H 
t)8epved|,»*  KrHumphvqrllaiCyreniiriw,  ¥>  tiU  tktt  aMe«|fpa  of 
aaist  of  U^was  ftwtnnatebfdissolsdtoil.  HeiHl««l|n9n 
particulariy^  a  species  od  |m«%  imvhkb  §m»  %mmfkhfik  m^^ 
duringtba  day,  and  Jm  aisied  t«e  i»  ibo  erwif  ;^  lO  saiNiMS 
ion,  lM  teen  dtsaovend  tbaft  ilMBt  tsiewwvlKvl^  bf^tbakPMI 
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the  sexual  system  of  Lirihfeus,  founded  on  the  discovery 
that  there  exists  in  the  vegetable,  as  well  as  in  the  aoi- 
inal  kingdom,  a  distinction  of  sesxs^ 

What  different  properties,  besides,  do  some  plants 
possess  from  othera, — aiid,  what  a  near  approach  do 
some  of  them  make  to  that  superior  order  of  cresdon 
immediately  above  them  in  the  scale  of  existence!— 
.The  Sensitive  plant,  when  slightly  touched,  evinces 
something  like  the  timidity  of  our  harmless  animals- 
the  Hedysarum  Gyraiis^  or  ihoving  plant  of  the  east, 
exhibits  an  incessant  and  spontaneous  movement  of  it^ 
leaves  during  the  day,  in  waritl  and  clear  weather;  to 
in  the  night  season,  and  in  the  absence  of  light  and 
faeat,  its  motions  cease,  and  it  remains  as  it  were  in  a 
state  6f  quiescence— and  the  American  VentiS*  Fhfirajy 
like  an  animal  of  prey,  seems  to  lie  in  wait  to  catcft 
the  unwary  irisect-f*.     The  American  icowslipi  also,  i> 

which  had  closed  round  them.  Sudi. «  curcumtlftnce  could  not  bct«' 
upon  M>  acute  an  obsenrer.  He.  uamediateljr  took  a  lanten,  ««9i 
into  bis  garden,  and  witnessed  .a.  series  pf  curious  facts  befim  i^ 
known.  All  the  simple  leaves  of  the  plants  be.cmnined,  hsd  astf- 
fangenwat  totaUy  dUfertat  finom  Hktk  titnmgtmmt  in.lbeday;  •«> 
the  giieateriminber  of  them. were sosa  cUised  or  folded  tqfitfaer."- 
jtgricuUural  Chemistry^  p.  63,  edit.  1821. 

'  *  Seses  in  plaiits-M-Surpriaihg  as  thia  may  sound  in  the  em  o^ 
some  of  our  readers,  it  Is  no  Isess  true  than  stiange;  tat  althsag!i  ^ 
doctrine  waa  vecyr  iai|iefffecll]r  known  to  tlw«aaeiaa|s»  il  ia  aow  •» 
lished  beyond  all  controrersy,  and  well  itatflenloodi.  aa  cvaiy  staifert 
o^  modern  Botany  waUfiknows^ 

f  The  IteTes  of  tktis  pbnt  are  jointed  «uad  funisfaed  witl»  two  ro«< 
of  prleklOT.  Their  surlaces  are  covered  with  a  ntanber  of  aw«iM 
glands,  wkiok  secnfe  A  sweel  liquor,  and  aUuM  the  tfpproaclior  iici- 
When  tli«ser  parts  are  touched  hy^ihe  le0i  of  a  iy*  the  two  lob« oi 
«li»  larf^.ini|taBt^  rise  npi  the  vowa  of  frIeUes  lod^  thentdim  fiat  » 
getber,  and  iqueese  the  unwary  anianal  to  death.     But  w«  htvc  * 
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0  hang  down  iu  head  to  guard  the  tender  staaaioa 
being  injured  by  rain. 

hen  a  pole  is  placed  at  a  coonderable  diftance 
an  unsupported  vine,  the  branches  ^  which  are 
?ding  in  a  contrary  direction  from  that  of  the 
in  a  short  time  (says  Smellie)  it  alters  its  course, 
tops  not  till  it  dings  round  the  pole.  A  Hop 
turning  round  a  pole,  follows  the  course  of  the 
ind  soon  dies  if  forced  into  an  opposite  direction  ; 
when  the  straight  branches  of  a  Honeysuckle  can 
ager  support  themselves^  they  gather  strength  by 
ling  sjnral. 

e  Convolvulus  is  known  to  roll  itself  up  at  an 
hour.  The  radiated  flowers,  are  observed  to  close 
petals,  as  the  beautiful  orb  whose  form  they  bear, 
beneath  the  horizon ;  and  amongst  the  number, 
ttlo  modest  mountain  daisy,  is  seen  to  draw 
ler  its. crimson  tips  into  one  pointy  and  consign 
as  it  were,  to  a  temporary  repose.* 

oar  own  country,  which,  in  its  curiout  mechanisms,  greatly 
» this  eelehrated  fly-trap,  Yir.  the  Drotera,  orsnn-dew,  wfaidr, 
its  propetty  of  entimgllng  the  flies  with  its  thick  set  halts  *nd 
nracilage^  ie  also  supposed  to  possess  a  power  of  IMdlng  dOwn 
s  upon  die  insect  it  has  entangled.  ^ 

iture,  it  is  said,  has  prpYided  us  with'  Yarious  sobstitvMs  fof 
.  beside»  the  •nn*'flower,  which  foHows  the  dasslitig  atb  of  day ; 
hers  opening  andshntting  their  petals  at  eeitaia  hours  :~-4hat 
ting  what  Lnraaeue  ealb  the  horologe^  or  WQieh«f*Fkra* 
i  is  also  another  description  of  flowers,  densainated-  inelie»eiuv 
!8s  aocnrsleiy  ohserve  the-hmtr  of  mfoldiag,  bnt'etpand  eedner 

aecordhig  to  tile  state  of  the  weather,- or  cloodlliess,  mdSsCure 
ire  of  the  atmospfaeriB*-  These  may  bo  calliMi  VegetahU  Btr^ 
ind,  amdng  tfa«  number,  the  Alirican  marigirid,  wlflcfa,  itt  dry 
)  eipands  st  6.sr  7  itt  the  moiaiiigi  mA  itattts  a^4  i»tbeliAer. 
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Thise  we  iwipderftU  pr<tpa«tif9  of  the  vegetable 
cceatkm ;  but  these  are  neoemawy.  io  the  iiiEwtude  <i 
ih^iPOirke  of  God,  «§  links  to  coooeet  it  wiih  ihender 
of  aniflMls^  iumI  preserre  uohrokoii  the  most  miBUte 
gradatiooa  in  Natuie^s  uaiveraal  chain  ! 

Pkvits  aho,  as  well  as  aoiioa]^  have  their  diaea^rs- 
and  hpth  90^  alike  subject  to  decay  a«d  disMkUoo. 
Oar  cQfQ  ON^  ave  injured  ehiefly  by  pawsite  plmtf 
of  AfB  lowest  dass.  The  rust  iq^on  the  leaves  tai 
stalks  is  nothing  but  a  pmccmia^  which  eloifs  «p  the 
epidermis  of  the  l^ycs,  sfid  tfacaeby  destroys  tbcir  <ui» 
tions.*  Insects  occasion  a  numberlesa  cnywA  of  cl» 
aasel^f  and  simoirg  those  of  the  order  Hymenoplen. 
the  gall  insets  are  the  most  Bemarkable,  for  ihey  <b 
posit  their  eggs  in  plants,  which  coaaequeady  exhto 
l«narkable  eorcresc^oes  4  hut,  though  .plants  shouM 
aseape  the  many  diseases  which  daily  threatea  tbeS* 
ihey  have  no  defence  against  the  sbwar  appmsito 
of  old  age,  and  iu  imavoididiie  consequeoce^  di^§ 

a9Wi»  ^E^  »  8«r9  ifidwi^oa  that  nufL  wilj  f«U  in  tba  coiim  rf  ^ 
^»  whfn  U  «9iiti«ues  ^u|  slier  tb«  «i«iii4  bouv  of  pfMOWg. 

*  A]>vGsrt9nq^n8w4to4i4«e4iw0iw«e4tbalik|olutim 
moa  salt,  tprinkled  on  corn.lnfBOtiM  W\i^  m^^^»  <^WiDU>lsty  |«« 
ib^  4iwwa.-r«-i$w  Mint  Jl^f,  p.  ie£,  JFek.  USl, 

t  »  Mr  Brsddk^F.  II  fallow  oC  III*  ^^fOniltml  99^ 

of  inMsl9  9n  fniit  Pfem,  \m  \m  Vf^  wi|^  ngns  S9  e#*e«tm^  ai  tU  i 

I  &«  DffsuMU  iiii4  i9vf«Pate'«  %lm..  «f  ?t>ilt  rf  Pto«ii  ^  ^' 

S  <«  In  ipigrqw  9f  Wqv^'' psjF*  9v>faUoi  *' tiNi  Y*<is^  an4wV7  ^ 

4Hitas4l(is«fMvts9«>    7^  jviefs  i^s  l<isae<^fs<i?f  ^vMw*'* 

kHtyat  ia  y9a^    X^W a^* ^<tt  f ^wM. "itM (kf  WM «t««>^ 

?>ir  St  Urt  <seMts  swA  swwiiW.  TlwwHtfiisainwfiWiw^^ 
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\ntSf  like  a8iBiAl%  iM  alao  lialde  to  a  iranibev  of 
!(it8»  and  Ibeir  diai^ltttioii  is  oAtntimcs  haitaied 
iturelgr  by  the  destruetive  band  of  foree*  Sane^ 
the  whde  plant  it  deprisred  of  iU  nounahinoit, 
ft  to  perish  after  being  torn  up  by  the  roots ;  andy 
woids  of  the  ittustrioiis  Pletfdent  of  the  Linntfan 
jy  whom  I  bavealveady  so  often  quoted :  **  Those 
ave  ever  gathered  a  rose»  know  but  too  well  ho# 
U  withes^;,  and  the  faoMliar  application  of  its 
>  that  of  buman  life  and  beauty,  is  not  more 
ig  to  the  imaginationi  thao  pUlosophieaUy  and 
y  tf  ue;^ 

i  bare  mention*  of  this  beautiful  but  frail  emblem 
I's  mortality,  brings,  Iiowe¥er^to  my  reoc^ection, 
ription  of  vegetablesi  which  well  desenre  a  littfe 
oonsideration  before  We  hitve  done.  As  yet^  we 
»aly  viewed  them. as  necessary  aiqpendages  to,  or 
Ig  part  of  the  composition*  of  the  complete  plants 
iDsidered  sepasately)  Flowsbs  are  undoubtedly 
the  most  ^qui^ite  pieces  of  nature^s  workman* 
-What  beautiful  tints  d»  they  display  !~What 
solours  do  they  unfold !— What  variegated  beau-'. 
i  they  discover  !r-^md,  what  delightful  pecfumea 
emit!  Viewing  these,, wellmigbttjimpoet«iclainu 


-"Who  can  paint 


LUOL Nature?  Can- imagination bo«st 

Amid  ito  gay  creation*  hues  like  hen  ? 
Or  can  it  mix  them  with  that  matchless  skill. 
And  lotethem  in  each  otberv  a» appears 
lu  eicny  bud  tiiat  blows  ? 


the  vessels  in  which*  tile  jmces  are  contained,  and  produces  m 
satbn  dill  the  vital  Haactioiii; '*•*-&<  Whtopttt^tf^Nbt^  MKu^ 
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'  But  the  skill  of  the  itrddleot  is  no  leas  oompioxn  i 
!n  the  gencrtl  eontrivatide  and  deKcate  stractuiecfl 
their  eevenl  paHe,  end  beeutiftil  harmony  oCtheibole, 
then  in  the  Ujing  on  of  tfaie  cokmffs  by  wUdi  tbej&e 
embellished :«— and,  (,. 

The  diversity  of  shape,  and  form,  end  oomplexb. 
iti  those  of  diflbfent  kinds,  is  not  more  remailable. 
than,  that  no  iwoare  to  bejbund  exacOy  aUke^  even  d 
the  seme  spedes,  and  growing  on  the  same  stalk  or  Int 

Nor  should  the  aromatic  fragrance  which  those  be«' 
tiful  sons  and  daughters  of  nature  send  forth,  nxr 
excite  our  gratitude,  than  that  well  ordered  iuccm. 
by  which,  the  pleasures  we  reorive  from  these  tna- 
tory  viatants,  are  lengthened  out  and  protracted  ihtf 
all  the.  year  sound. 

Before  winter  with  his  cibudy  front  has  uStenlisJs' 
parture,  tiie  early  Snow-drop  boldly  steps  forth  in^^ 
pure  white  robe,--^the  Croctis  next,  with  an  airrftk- 
dity  peeps  out,  and,  as  if  alraid  to  venture,  keeps  ck 
to  the  eanh—then  comes  the  Violet  with  her  rare/ 
beauties,  accompanied  by  the  sparkling  PcIyaniJi^l 
and  splendid  ^t^ricu^di— afterwards  groves  of  T^^p 
diqilay  their  rich  and  gaudy  attire,  followed  by  '^^ 
Anmnone  in  her  spreading  robe.  Now  the  Rawm- 
Itis  expands  the  richncjss  of  his  foliage— -the  Jms-J^; 
shoots  forth  his  golden  rays,  and  the  fragrant  Half  a"*! 
beautiful  CamaOon  apprize  us  of  their  presence  i*; 
their  aromatic  scents, — after  these,  a  varied  train  ^ 
later  flowerets  bring  up  the  rear,  and  dose  the  proce*, 
sion. — Who  can  reflect  upon  this  passing,  yet  fH^j 
tracited  scene,  without  being  fordbly  struck  with  t» 
WMdam  and  goodness  of  Goo  manifested  in  it  P 
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CHAPTER  XXVI. 

USfiS   OP  y£0£TABLE8^TR£Efl;  Afr 

— pj 

useful  to  the  AniiiuL  crettioii'*^yariety  tf  w^yt  in*  wbioh^  aomei 

are  made  to  contribute  their  senrices  to  oi^ii — Someadaiiiiiater. 
is  comfort  in  the  shape  of  food.— Some  act  the  part  of.  natural 
'Toin. — Some  yield  their  serrices  in  the  form  of  drink — Greaf 
ices  rendered  by.the  Cottoh  plant  in  the  way  of  clothing. — 
Ucioal  trees  and  sbrub^^VeHetyof  wttcleaand  itsefnl  materialii 
iflhed  by  other  trees  in  different  partaof  the  world— Son^  of  our 
tcipal  timber  and  ^rest  trees  enumerated — Important  diseove- 

respecting  the  most  proper  time  of  felling,  and  condensini^  of 
ber— Diff^nmfc  ways  in 'which  different  trees  present  their  ser- 
e^PaitkulMrs  in  wbich. Shraba  diffurlkDm  trees— Wisdom  and^ 
dneis  of  the  Deity  in  the  oonsfruction  of  ^Shrubs.— Fine  Holly*; 
ges  at  Tyningham,  East  Lothian— First  Thorn-hedges  in  Scot« 

a. 

••  Selow  me  trees,  unnumbered,  rise, 

Beaut^ui,  in  variout  dyes : 

2«e  gJosfiV  piM»  <*«  popliu' Mlie  / 

The  yeUmo  beech,  the  taiie  yew; 

The  slender  fir,  that  taper  grows  g 

The  sturdy  oak,  with  ^road  spread  bwgks  ; 

And  beyond,  the  purple  grove, 

BamiMt  ^  FkyOis,  queen  ef  loor.**- vtbii. 

**  The  fUUL,  'Wh6t0  ears  etneeai  ike  grain. 

The  yellow  treasures  ^  tkeflam^t 

jUI  ^theie—and  all  I  see. 

Should  be  sung^^nd  suitg  by  me.**- r^ENSL. 

And  Gad  mU,  JMoltf*  J  Aom  gbeets  you  every  herb  bearhg  med,. 
^  is  t^Mm  the/ace  ^  all  the  earth  ;  and  every  tree  us  the  wUeh  it' 
niit  of  a  tree  yielding  seed,  to  you  it  shall  be  for  meat.  And  to^ 
beast  of  the  earth,  and  to  every  fowl  of  the  air;  and  to  every  thing 
erupeth  ftpon  the  earth,  wherein  there  is  l^,  I  have  given. every 
\hm6fmmeait  amdUwaa  «ob**— esvaaii*  u  S9 and 30^ 

K£e»  those  atuj^ndous  specinKsm  of  orenUve  m^ 
»d  not  A^ir  jvide  nltDdad  iq0Is»  aovilift  Iheir  JoAp 
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heads  in  vain.  Beneatb^tbeir  «Qolii^  shades  our  flods 
and  herds  find  a  comfortable  asylum  from  the  sonrchioi: 
rays  of  the  summer  sun, — ^the  wild,  stragglers  of  tbe 
forest  have  a  place  of  refuge  amodg^  their  Modi  and 
thickets,— whilst  thefeathery  songsters  of  the  grove, 
bifild  their  little  dwellings  in  security,  and  mgnatms, 
tbeir  branches ;  ^<  as  for  the  stork,  the  fir  trees  are  ber 
housed'* 

.  But  in  what «  variety  4»f  respect^  beadea  aflbriiB: 
th^  inhaUtants  of  warm  climates  an  agreeable  sbeir 
from  the  mid-d«yheat,  do  these,  and  the  diflerent  mec 
bers  of  the  shrub'by  race,  yield  their  services,  or  v- 
made  subservient  to  the  use  of  man*  The  bread^/nhi 
tree  of  i^  Pacific  ocean*  f  the  daiepalmgj  wfaieh  vir 
along  the  coasts  of  the  Mediterraneanf ;  the  caldai' 

*  During  a  considerable  portion  of  the  year,  the  brtpdjhk  ^' 
afFords  the  chief  sustenance'  of  .the  Society  JsUnden*  it  beim  in  « 
son  eight  months  of  0e  yeac  The  natives  of  these  idiiids  collect 
wUbout  the  smallest  trouble ;  they  have  #Bly  to  climb  the  tm  « 
gather  its  fruit ;  but  this  is  not  the  only  shape  id  which  the  hrasdfi'-'< 
tree  administers  its  services  to  the  natives: — alcindofcloth  isftbricsu^ 
from  the  bark,  thto  leaves  «i«  cowrerted  into  towels  and  wnqipcn^  i^ 
wood  is  made  into  hofits  a»d  houses,  and  a  fcind  of  oemeat  is  pnpvM 
by  boiUng  the  juice  in  coooa  ma  oit 

f  Nearly  every  part  of  the  drite  tr^  may  be  converted  to  soow  0^ 
ful  purpose.  A  considerable  part  of  the  inhabitants  of  £gyp*i  ^  ^ 
r0m  and  Persia,  subsist  almost  entirely  on  its  fniit,  miin'*^ 
esteemed  for  Its  medicinal  virtues.  From  the  leaves  tiMy  milt  («^ 
ches,  baskets,  mats,  bags  and  brushes ;  from  the  branches  c^  ^ 
fiancee ;.  from  the  fibres  of  the  boughs,  thread,  ropca  and  rigs«$ 
IVom  the  sap,  a  apititous^li^or  $  from  the  woodt  which  also  fiuofakc* 
fuel,  the  beams  and  rafters  of  the  iiouses  pf  the  people  aa  wdl  M  f^ 
implements  of  husbandry  are  eooatnseted.  The  ttones  Sre  p9^  * 
t  oil,  and  ifae^ngftne  tfiasii  Wtii  givia  to  the  c«l^> 
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ie*,t  the  €(Mt^  *m  of  (E^tr  FlQfid%|'  iv4  'tiiif 
|7«!^,  or  tniiti«-tfa&. of  Nfw.8piillii§  and  tbe afttROif 

Tbe  ^feir  of  UMTlhik  df  tilt  atfUAafh,k  mff^f^  i|i  the.^iumttf^c* 
of  water  TMwels^jBO^.letv,  «i)d  c\if  s  .pf  iJinoet  every  de^criptiopu 
ard,ai|4  close  grained  it  tbe  cyil&b^sh,^  that  when  it  contains  any 
of  flufd/  it' may  even,  it  is  said,  be  put  on  tlioiire  without  injury; 
idiciiudjaide-fo  extracted  ftom.tlas  «eAii-^aat»  aad'of  it  dloJi»> 

Kth|yyflf<t.tfr  f^lKM;qf.(the  <iWrfM<l)^pni.out  by  fatigue,  tb^ 
o^gro  l|as  but  to  ipitbartone  or  iw^cocoa  nuts,  Tbe  kfsrhal  serves 
Sood  fooii,  and  ^be*  iiiilk  for  a  mo^t  delicious  and  refreshing  drink, 
kbort  there  are'f^  of  the  necessaries,  anlS  even  convenianciea  ^ 
but)aM^dari»«diMb'thedirs»ttit|^a<iaor  tkUti^e,     Itmijn^ 

)f^i  fon^  h^ifip$,,i  .thxibft  ^*  build  their  huts,  and  thatch  to  opver 
n.  The  shell  is  a  utfbf ul  article  among  thebr  household  vesselia,*  and 
coatae  ttbronrlmllc  ilinofitlding  it,  as  welt  as  the  bRrir4tsrif,-ia 
kiatoiatla;.tibll| Mdjtetdajj^  Of  ftito  ^ood  ef  the  oecWk,;W^ 
),  sewed  together  with  a  yahi  apwD^tw  Hie  imkf  Amm\  ja.fflAr 
iffted,  yof  -the  eano  wood  the  nast  isformed*— of  the.  bar|c;en4  &" 
US  covering  4^  tl^  shell  the  sails  are.  woven,  so  that  frpm.  the  ^ff* 
mt  i^aru  of  this  valuable  Tsgatabley  ^  whole,  vessel,  as  well^^  (he 
atation^  of  t|ie  nativoa  of  the  oacoa-nut  islaiids,  are  cooi|^eta(d« 
\  There  is  a  .'fibroiu  sabstanee  in, the  leaves  of  the  aMogfirtftf^ 
IdtUaomethnes  eppn  like lwaip< into, difeent  kinds  of  codlff^l^^ 
e  •oek^saadgfOoveafiinB^d  by.the,lNr^ad  partof  theAxitrtidk^ 
the  leaves  are  used  by  the  nagsoea  aa  cradles  for  their  childfea.-rr 
W9  are  tender  pellicles  on  the  inner  sides  of  the  very  young  foot* 
>lVs,  which,  when  dried,  it  is  said,  may  be  conyerted  into,  paper^  The 
»Am  when  deared  of  the  pith,  serve  aa  water*pipes  and  gutters,  and 
Ika  pith  a  kind  of  lago  is  manufactured. 

S  The  mogmey  or  laolt  irte,  it  is  said,  yields  to  none  in  point  of  uti- 
y«  It  aifords  to  the  natives  of  New  Spain,  where  it  grows  copioiisl^, 
*tn,  wine,  oil,  vinegar,  lioney.  syrup,  thread,  needles,  ftc  In  sbor^ 
*re  ars  no  less  than  nineteen  several  services  which  this  trae»  though 
tellf  yiekis  to  the  inhabitants  The  leaves  serve  for  coveriqg  dieir 
^'^i  out  of  ia  roots,  strong  and  thick  roperare  mada^  and  a  fine 
VOL.  II.  6 
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moi^iag  fmepMrt  Wtudi'^m  ior  irapdi  cGma^ 
botti'oF  the  westctn  and  easMm  world^^  aieeidii» 
dered  renmrkabte  for  ;tfae  number  of  .other  usefid  pxK 
ipettieff  they  posaessy  besides  contributing  ihmrflennea 
in  the  way  of  a- most  suitable  food  to  the  inhabitaDUrf 
those,  climes  in  which  £hey  severally  grow. 
;  .Tl^e  PlanUun  and  the  Banana^— the  Sago  Falmd 
4ihe  Sugar  .Cane  of  tb^  trofHcal  reg^on^ — as  wellatbe 
Fig-tiee  of  thereat,  and  the  sugar  Mafile  of  North  A* 
nierica,— and  the  Cow-tree,  mentioned  by  HumboUt, 
and  the  Butter-tree  of  Mungo  Park, — and  the  Cdk 
land  the  Tea-tree^-^and  the  numerous  luxuriant  fruit- 
bearing  trees  and  shrubs  scatteied.over  the  &oe  of  tii 
globe,  contribute  to  our  wants  in  the  fcMin  of  fooif 
.    We  have  already  noticed  the  Nepenthes  or  Fitdur* 

^fstfn  flMy  be  spttn  «atcf  tfae  llbrtB  of  ^e  ksves,  wfakb  bemgoMR- 
tidteto  cl«th,  serre  for  the  potpoM  gd^oiSbkig. 

*  The  bark  of  the  patvpaw  treet  is  manufactured  by  the  InditisiB- 
'to  cordage.  The  leaves  are  used  as  soap,  and  the  stem  is  oonvertf. 
Into' ^irater  pipes.  In  a  late  publication  it  is  mentioned  astsiogul:' 
property  of  the  patvpaw  tiee,  that  **  a  small  quantity  of  the  joke.( 
iHs  pisiit  rubbed  upon  batcher's  ueattgrea^  inteneratesit,(Le.  loAes 
-or  makes  it  tender)  without  faittling  its  quali^/'  a  property,  itirff- 
Marked,  **  at  which  the  West  Indian  housewife  has  long  atailedkf 
sel^  ulthottgh  the  fact  has  been  so  filtle  attended  to  in  this  country. ' 

■f  r»  the  Edinburgh  Philosophical  Journal  (No.  14.)  for  Oct  U:. 
$M  ^account'  is  given  of  a  process  by  Which  fish  may  be  prekerted  bj  k 
|;ar.  In  the  preparation  it  is  mentioned,  that  it  is  merely  necessary  ^ 
'Open  the  .fisbj  and  to  apply  the  sugar  to  the  muscular  part^  piaaog': 
in  a  hoiizontal  position  for  two  or  three  days,  that  the  substance  m! 
penetrate.  After  this  it  may  be  dried;  and  it  is  only  further oec» 
sfliry  to  wipe  and  inentilate  it  occasionally  to  prevent  mouldlness.  ^ , 
r^ry  small  quantity  of  sugar  is  necessary,  say,  at  the  rate  of  s  tatili- 
spoonfiil  of  brown  sugar  for  a  salmon  of  &ye  or  six  pounds  weight 
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It  of  ttk'  Irfaod^  «f  Jirss^The  FonHidii^ttwflrf 
of  the  Canary  idMidB^  is  m\A,  ky  TojaganyMo  fin^ 
I  the  infaalMlants  ifitb  a  supply  of  water  :««*^Iii> 
kbum^g  voyages  we  have  an  aoeonat  cf  a  tice,  dT 
sual  siae,  near  die  mountains  of  Vera^paa  inAinaM 
» from  which  they  received  a  refreshing  siippfy  tf 
useful  liquid  :«~Dampier  mentions,  in  his  voyage^ 
angular-method  by  wbiich  be  and  InscompanioM 
acted  the  water  from  the  Wild  Pine»  oatching  it  uk 
r  hats  <<  as  I  have  done  (says  he,)  many  tiases^ta 
great  reUef.""  The  trunk  of  the  itHOdr-wUh^  (ava- 
of  Juiaaica)  when  *<  cut  in  pieoes,  two  or  tboaa 
Is  long,  and  held*  by  either  end  to  the  mMthriii 
to  yield  so  pkatifiil  a  limpid  innocent  water  or  «p^ 
>  give"^  in  the  words  of  the  writer,  *^  new  life  to  tha 
iij  traveller  and  hunter.^  And  a  similar  plapt, 
overed  in  the  wioods  of  Amboyoa,  when  cut  iolo 
es,  is  said  to  yield  <<  -exoellent,  good,  fair  a«d  sMsd 
r,  afdd  as  fresh  as  from  the  foundun,*^    These  fliay* 

Campbell  mentiona,  "  tbmt  in  crossing  a  plain  of  Africa,  far  di^' 
rom  any  ttriam  of  irater,  y/Antt  no  cool  rivde  rsfrtriied  1h»wtft-' 
veUer»aiidaalar  aa  the  eys  eonld  mdi^  mMhing  was  to  bt  awn 
eaps  of  sand»  extending  like  the  undulations  o£  the  aea*  he  #•» 
id  several  creeping  plants  of  luznriant  vegetation.  They  wiPe 
sd  with  berries  containing  nearly  as  much  as  three  tea-spoon  fuU 
ter.  On  inspecting  them  more  closely  he  was  astonished  and  de- 
d  to  obsenre  a  number  of  mice,  the  only  inhabitants  of  th«t  |n- 
4ible  spot,  busily  employed  in  nibbling  off  the  berries,  and  cang^ 
lem  to  their  lioles^  aa  seamen  would  ooavef  oaakaof  mmat  imo  . 
ships." 

e  lamium  ptduatttt  a  native  of  Labiador,  is  also  a  beautiful  in- 
i  of  the  wonderful  eeonomy  of  nat|ire.  The  leaves  are  formed - 
spoons,  and  are  all-  inverted,,  the  concave  side beuig  tumedlo-f 
heaven ;  consequently,  when  it  rains  they  are  filled  with  ^ 
fiord  a  fresh  supply  to  the  winged  inhabitants  of  the  air; 
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to(iM«4»braibuid  reflervoiTB,  iriaUy  sid  biiiriMf 
^fitfiai^d^  where  their  8ev?iees  majr  be  usefully  ma^ 
edftB-iniilioular siluiaions;    But  we mustaot ktthw 
ipnmibibie  insUnees  carry  away  oar  thoii^ts  fimtb 
9» Mu>  useful,'  although  esueh  nicn*e  oommoii  blenp 
df  {»twtdeoce  in  these  nespects.    Let  it  never  be  fa. 
giBtteOi  that  Aie  vim  which  fummhee  the  "  wine  iat 
«iak€«h  glad  the  heart  of  man,** — the  apple  mAi» 
ffialif  Wi^t  which  Aimish  wth  an  abundant  supply  of 
dider  a(nd  pen^y^-^tfie  niulberry  and  the  eldor,  wke 
jtit^mre  so  delieiods  in  the  form  of  hoiBe»vtade  wsDtt, 
i^Miiid  the  boj9,  s6  much  ulsediti  the  process  of  brewiiig, 
Me^all  iD(>st^  Mridely  ^ifFtMd  m  the  gsirden  of  crea^ 
afid'cbtift^bute  ^i^h  their  quota  towards  supplyi»g» 
fHth'  a  liutritiduB;  pleasflMi  and  whoteabia^  bevengei* 
'But  %^  i»  iM  dMy  in  the  fofta'  df  OfBat  and  diU, 
^M  flM^i^getiibl^  ^ffpmiiitgB9  aof  the  surfaoeorde 
d(M^flfdftPittUWfh«b(i6rvieM;  for,  ift  Ha  w^si^ksm, 
tbMf  #e  ai^  bdholdeid  to  the  cottotf  plants  of  Jsis^xm 
apd  the  Indies  for  our  calicoes  and  muslins,  our  fus* 
tiwBiand.  oorcUuoys,  and  other  airticles.  of  clothings  and 

'"xbe  staj)da,  is  a  genus  of  plants  foiind  in  tlie  interior  of  AfnOi 
wbicli,  from  its  wonderful  facility  for  retaining  water  amidst  tbe  «• 
veral  droughts,  has  been  termed^  with  an  elegant  and  happy  amlUtudet 
the  Carnel  of  the  vegetable  vrirld, 

"  *  Tn  speaking  of  the  Tine  and  the  mutl>erry,  we  cannot  forbear  no- 
tiiCUg  as'ir^gfetablecariosetiika  in  tK^nrw^^,  the  great  Blaek  .HamimTgii| 
.  wlai  rt  HainpailNiwaty  winciLfaaarfaad  a.  noa  jioiiae  -«i«cted  ovcril;] 
and  the  celebrated  mulberry  tree,  which  forms  part  of  the  remains  a' 
the  monkish  gardens,  of  the  Abbey  of.  St  Augustine,,  at  Canterbury. 
^Hich  altiiougK  it  ha^  been  blown  (town,  and  has  lain^  prostrate  forii 
IfeM^  r6etrturyi  continues  -to- AirAisH  the  "  getadiem«n  of  tbe  cathednT 
y^Aikmaataw&wkpfAj  9t:Aa.gaod  tfas^oi  tlin  U&,»tiirovgh  the  n» 
4ii»m  of  twp  beautifully  formed, young  trees,  which  s^oot  up  in  a  most 
curious  and  singi^Iar  manner  from  the  upper  side  of  its  ancient  tmoi, 
as  it  lies  extended  on  the  ground  Hi  a  perfectly  borisohtal  position. 
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is'emasitig  to  what  an^xtent;  thb  toft  ^wnjr  sab^ 
tnce  which  is  ^eoiltained  in  the  seed  veseKfcls^  and  «fiH 
lopes  the  seeds  of  the  cotton  plants  may  ibeiSpim  out,- 
i  what!  value  it  may  he  madetd  acquire^  tbibu^  the 
iceBses  of  mantifactore :  a  single  pound  of  .oatton,  it 
ttserted,  baa  been  spun  into  SSO^haidks,  ei^h  hank 
fisuring  840'}mni8,  making  in  all  294,000  yards^  oa 
7  miles  and  a  fmction  !  i  '  >   .   r 

Nor  do  the  services  of  these  y^table  tneasbras^ 
ve  us  when  our  strength  fiukth.  The  Peruvian,  .or 
Biiit^  berk,  tiee-^the  quasna,  and  the  soootrine  aloe 
ie— ^tbe  dragoB^sthlood  and  the  .camphor  tiee^-x-fas 
^as  the  ladanum,  the  senna,  and  the.  olive,  aada 
imber  of  other  trees  and  shrubs  too  numerous  to  lie 
'eraUy  .noticed,  produce  a  variety. of. simpk^  but 
werfui  *and  useful  medicihes,.  ammig  which  wemty 
ikon  some  of  those  precious  balms,  which  may  be  wdtt 
d.to  be  for  the  healing  of  the.nations».*  '    t 

The  salt-tree  cf  Chili  yields',  a  daily  snppiy  of  fiae 
^— the  cinnamon,  nutxneg,: clove,  and  pimento. trees, 
well  as  the  pepper,  and  some  other  shmbs^  furniab 
mik  a»  abuiidaBt  supply  of  .spices— sthe  caqdle* 
iry  nyrtloy  presents  the  inhabitants,  of  Nanking  with 
ttbsiitote  for  animal  tallow : — ^the  American  wax-tree 
xluces  a  berry,  which  affordsa  useful  kind  of  wax  .*— « 

**  ■■■■?! ■       ■■  ■  ■■       ■■  I       I ,.i.i;i|i !!■ 

*  'if<M»  fiMfiig0  ha^k.-^A  n9W  Sooth  Amuietm  fcbiilbgolaik,  bem 
^b  known  to  the  Indiivis.ttndar  the  name  ckuHninkBif  imk.  fte^ 
dy  employed  in  the  bospitaU  in  Madrid  in.  place  of  the  einefaona  oc 
mvian  bark,  and  with  dittinguithed  .succesa.  According,  to  the 
UUbed  report,  the  physicians  have  been  enabled,  by  means  of  this 
w  and  powerfhl  remedy,  to  eut  shMt  ftr^re  wfaieb  dM  dM  yield  W 
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Ibelnoarrindof  die  S^j^P^ian  popgrnii  {^^ 
juiei^iiU  with  a  very  ample  nutteml  to  wiitenpo^a 
lieU  n  with  thor  baibets  aod  raUme  bedadKdbiwta^ 
and  lijr  the  modenuy  diis  uaefoi^  awi  faesntifiittj  pm 
fnl  plant,  is  still  en^pli^d  is  fatAam  foaaiibrtni, 
bmdesthoee  of  thar  mh,  their  n^l%  dieir  cM« 
andaiadBge.  The  at>fiEp4m  affi>zcb  an  dbiiiidaBti|i 
ply  of  that  useful  material  in  modem  timo.-^'&l 
oaautfdbia;,  or  synoge^bnoe^  yidda  a  rapptyof  tfaatin 
derfidiy  elaatiejubstaBBce,  called  ladaan  Buhber.  B 
jriaats  are  niere  .exftenslTdy  useful  than  the  iosiioi 
tbe^rqncal  cegions,  with  whidi,  in  nany  plsoes^  i 
hoiWflo.aFe  almost  wholly  iuult»  and  the  bimitaren 
ly*  ail  ^onstructedL  The  eitormous  leav^  cf  m 
palm,  one  of  which  is  ssid  to  be  sufl&aeutly  iaipi 
sbdter  90  men,  serre  in  the  ooDstruction  jof 
in  the  covering  of  huts  and  cottages ; — aad  the 
can  palmeUOj  or  thatdi  >tree,  would  also  appear  fi 
name,  to  be  well  adapted  for  this  latter  purpose 
Satnef  ti«es  are  made,  under  die  handsof  the 
ta  contribute  their  services  in  the  form  of  wood 
ber  ;  such  as  the  oak,  the  ash,  the  elm»  ihe 
lAatte,:Che  syeamoFe,  the  firs,  and  a  great  Tariety  oCi 
valuable  and  tneful  trees^  tiie  prod«ice  trf*  oar  o#r 
ests^^^^-the  beautiful  ifdip4ree  of  the  Ohio,  and  tfa^^^^ 
}e^\Qpmes^  that  rise  to  a  height  of  three  hundreq '^ 
lA  Columbia-*tha  valuable  makoigan^  of  Janai^^j' 
Ho^duras^-the  iignam^vUm  of  the  ^st,  and  tbi^se 
tree  of  the  east  Indies— the  red  edoured  cedar 4  oi 
American  juniper,  and  the  black-dyed  d)(my  of  r^i 
land  of  C€ryk«i-4be  usas  of  all  which,  tqgetbe|J^ 
those  of  that  uunmoift  h6st  of  valuable  trees  wbi^ 
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abroad  in  sv^rjr  diJNtotieti^  mre^io  witticiiQrwb 
escrifption«*-    ' 

)fi«r  their  Mrridss  by  ibeans  lof  tbe  IxiHc^  «| 
onu,  or  Perttviflii4iitu'k  Uee  of  Seutfa  Abierv 
he  €tfnnam>n  Md  itraKri»*af  Ceykm  «nd  th» 
ies.  Some  fMreoetit  iheir  iOfferings  in  the  »hflpe 
s  the  cafslie^, -the  haielj  tfaeoheshiit,  and  the 
*sotne  IB  the  fonn.of  a  tofler  fruit,  as  the  ap^ 
>ear,  the  cherry,  and  the  plttm  ;&— «nd  «^hie 
ruit  ttith  a  downy  covering,  «s  the  peteh  knd 
3t^ — While  others,:  as  the  fig  and  the  ojtmg^ 
1,  the  citron,  ahnd  the  lime,  'are  envtieped  hi  a 
ccmsideprable  thickness  and  tenacity.  Sbam 
ir  services  in  the  forms  of  leaves,  as  die  sennft 
tea  sfarUbs*-otberB,  in  those  of  buds,  as  the 

r.  A.  Knight  bail  ascertained,  we  are  iiiformed,  by  direot 
,  that  there  is  a  striking  difference  between  the  propcrti^ 
ttid  winter,  felled,  limber.  |  <the  fanner  dbtorbing  mucb 
ture  than  the  •other.  He.  is  at  opinion  that  oak  timber 
tuch  improved  if  the  tree,  after  being  barked  in  the  springs 
ted  to  stand  till  the  following  winter*'. — Edin,  Phil,  Jour* 
rg  the  n^w  discoveries  of  the  day, 'wis  learn,  that  Mr  James 
AsUie,  hto  itaketi  out  a  patent  for  *<  amMkodbf  %oiid4nsiii^ 
giving  St  A  doseneift  of  grainfor  res(sti«g  moiaftu^Hto  th^ 
m  of  fumiture  and  other  purposes.  Tbk  useful  process,  for 
inventor  has  taken  out  a  patent,  consists  in  cutting  the  tim* 
tanks  with  parallel  surfaces.  These  planks  ate  passed  be* 
tiHel  iron  or  steel  rdllers  with  highly  polished  sutftiee^ 
Idense  the  wood  by  their  pressure.  Oak  and  mftbo0faiy«id« 
nch  more  compression  than  fir  or  other  alight  woods,  and 
^ mahogany  may  be  rendered  as  hard  and  heavy  m  th^best 
If  one  of  the  rollers  is  sufficiently  bright,  a  finished  polish 
n  upon  the 'surface.  Hiis  plan  is  particularly  useful  in  ship 
ki%ittftkliig  vrooden  bclhSf  trMaila  mtdiiovrels  of  a  comptt^ 
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€Jovtt:aiid,capcrpla|ita;:v)lile  otheiSy.as  the  fngMl 
jasmine  of  Malabar,  give  out  fiom  thor  ftoiwm  i 
grateful  peif nine.  In .  A(»rt,  sone  of  theK  •vegetd)le 
poodOctJocs  exude  from  their .  pores  a- plentiful  sqiifl 
of  restns  and  gums-^-eome,  as  the  olive  and  the.ayfuti 
•trees,  fnmbh  us  with,  .valuable  .(xls*-«thei9  ni|i|)lyv| 
^th  a  number  of  us^l  .dyes^— *and  the  SpaBoshboii-l 
Ja»,  and  prickly  and  shrubby  sdtt wort,  yield  from  thn 
Asbes  a  quantity  of  soda* 

;  Of  the  three  particulars  in  whid^  shrubs  may  be  oi 
^tQ^diftr  most  from  the  .order  of  trees,  the  first  is  tka 
jstature^T-the  second,  their  greater  degree  of  plialste 
and  the.  third,  the  .prickly  armour  by  which  manji 
Ihcm  are  ooifmed. 

'.  .fioBie  sbmba,  as  the. gooseberry,  the  rasp,  and i 
currant  bushes,  so  common  in  our  gardens,  gratify  i 
palate,  and  temper  the  blood,  during  the  sumox 
months,  with  agreeable  and  cooling  fruit— others,  as  ll 
roae,  ddight  and  please  the  eye  by  the  beauty  of  tb 
'flowers,  or  regale  the  oHkctory  ticrves  with  the  ftt 
tance  of  their  perfumes,  as  the  sweet*scented  briar;) 
how  could  these  several  ends  have  beea  accomplish 
.if,  by  a  tmoie  .-exalted  •  exposure,  the  fruit-beafl 
budieshad  placed  their  treasures  bejFond  our  reach! 
every  rose,  in  that  caCse,  with  its  back  turned  to  us,fe 
indeed  been  *^  bom  to  blush  unseen,"  and  each  aroD 
.tic-shrub  removed  far  above  the;  sense;  of  smelling^  I 
liteiaUy  been  left  > 

**  Ta  wa9t^lt» sweetness  in  tiie  desert  ttirw** 

With  regard  to  that  considerable  share  of  plii 

dasticity  possessed  by  some  of  them,  hofv  easily  oi 

^this  admit  the  branches  to.be  turned  aside, 'and  to  | 

•ume  their  fixmer  positioivin  the  gathenng  o£the& 
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and  how  eowFJeiiihlB  does  thig  pwqperty  eq^ 
nake  s^mec^theai,  pajticularly  those  of  the 
«er  tfibe;  (of  #hich  nearly^SO  distinct  qpe^ 
lioea  diieiy^^vecr itt  our  iMiki^}  iMo^^hfffiJMi 
barfrgtWj  .or  wicker  wasluot  any  description ; 
Ai«ffp!*9MiKtild  {juioUesiby  iHibict^othm>  sumsIi 
ijF  aad  hawthoni^  areanaecl-,-  s«t?9  not ooiy 
9  df  defence  fbrthemsidv^s^  but  furnish  itks 
p  and  secure  fences  agwist  the  inroads  pf 
;  cattte*  and  other  unwelcome  intruders.*   .^ 

•re^**  M9»  Mr  Bvf lyo,  *<  andtr  b^ven  a  mon  i^oriout  49d 
bject  of  ihfi  kindyj  tbaa  ftn  kapngnable  badge  ol^  oUmt 
lex^gKh*  9  Ibet  ^igb.  wid  S  in  din)«tei;.ipfaicbil  «•»  i»f«r 

now  niined  gwideaar  at.Say't^  CoiBrt».iit  «i]l'«iSB|Ml'f|M 
luvQ,  witb.ito  umed  andi«iiiaal^pli«ivi»f  tlMct«Uar,alap* 
eriy  diBt«aceiy,bluthlpg  with  tbeir  natiifal  «iii4«i  •  It 
rudest  aMaulU  of  the  wMtber,  beostii  ofi  hed|gy>breyheBl»'* 
hedges  of  Mr  'Evelyn  bsar.no.com|KMrigan  with  HmH  Wflpi- 
lay  oF  fine  belly  hedges  in  the  nejghheitfhoodef  Ijytiingim«- 

seetof  the  £eil  of  H■ddhlgMr<ndwlMoh4^]t  ^'.j»#ly 
mong  the  T^geCable  curiosities  and  verdant  beauties  of  East 

One  of  these  hedges,  that  near  the  farm-house,  is  no  less 
eet  high  and; IS-Moad^  and  tfav lengtlref  wllai^li' denominat* 
ttv  wall;  lyhig  eHefiy  bet#eeh  tVo'ted^fes  of  15  ftet  high 
rda^,  is  no  less  than  3S  chains  SO  linU,  English  measure  1 
tU  the  trees  end  shrabs  now  known,  fheriB  fs  no^!*  it  has  been 
I  ''  pertiaps  one,  in  any  climate,  which  possesses  Uie  excellent 
•  of  the  hawthorn  as  a  bedgOi  When  it  was  fint  applied  to 
pose  in  England  is  uneorttdn  t  t>at  tie  find  ttet  bawtboni  bed* 
» in  na  in  luly  before  the  year  I40(K| 
&i%t  hedge*  ibrmed  in  fibotland.  Were  on  die  road  tadbg^bp 
iuckllng  Urse  in  East  Lothian,,  and  at  Finlari^  at  the  head^ 
i  Tay  la  rsrtbsbirt.  T^  were  both  planted  by  CromweUUi 
>.*—&«  Walker^i Ssmyion  Xatural  Huiory^ 
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B4^  fMr  gMtl  nmt^taat  profiisiMi  of  faerin — Some  of  ^z\ 

■  ifitl  qu<itotioii  flom  P«ley — Flax .  and  Honp. — Fepcc  awk  v^ 

•  old  ropes  and  rag*. — Seeds  and  oils,  the  produce  of  Ve«cta> 

Medicinal  Herbs. — Nutritious  esculents, — Uses  of  FerDs.-i>r' 

ocanuKm  faiMth.—Of  Mosses. — Eidiens. — Nutritioos  quilsr  d 

itaqlaiid  moss  or  Lichen.— Uses  of  diflferent  members  ofikFirr 

<ribe.—*Negleeted  dbruba  may- be  applied  to  usefkil  purpMSi-T 

'  weeds  of  ereatiitti,  such  as  the  Kettle  and  the  Thistle^  mfjVtt^* 

'  i»  gbdd  account.— Poisonous  plamk  not  without  tbdr  iisei-* 

'  llliHli  fbrMtk  %s  wi&  antidotes  to  poisons. — ^Two  mosi!EF« 

*  amKjM  i^d^red  by  Vegetables,  general^'  considcved-Is  J 

hptJOtf  Hod  fctsipieBt  state,  diey  s^re  to  purify  the  air-Oit 

4m&i  mi  disulation  they  become  useful  as  manure.— F^^ 

'-iheir  tiSes.-^Bee  flowers. — In  reason's  ear,  flowers  become  p 

M— Rotation  from  Mr  Addison. — The  Earth  is  an  im 

L— 'A  ihore  i^iostrophe  from  the  author  of  the  Seisoss. 


'f  Xct  noipremming  impious  imSer  t<w 
Cretttwg  wudom  ;  as  jf  -  oMgki  was  firmed 
In  vaint  or  fwt/(n' admirable  ends**  ^-'-'va 

*^  "  J  simple  trainp 

Yet  so  delightfvJL  mix*d,  with  suck  kind  artf^ 
^ '  Such  beauty  and  beneficence  combined  ; 

,  .■    Shade  unpercekfd  s»  sofiewkig  into  shade  ,^ 

-dndaU  so  filming  unkatmomo%tswhole^ 

That  as  they,  stiH  succeed,  th^  ramh  stilL^^im. 
t  ^  Be  causeth  the  grass  to  grow  for  the  cattie^and  herb  for  tktr 
ijjr^ian;  tfiat  he  may  bringforthfood  out  of  the  earth ;  and  wot 
!maketh  ^lad  the  heart  of  man,  and  oil  to  make  hisfotce  to  shuu, 
ktad  whieh  strengiheneik  man*s  heart.** — rsAucs,  cir.  14  and  15, 

HsmBS,  in  an  especial  manner^  may  be  said  to  m 
^tt  the  food  of  man  and  beastj  as  well  as  to  yield  tii 
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in  an  iofini^  tof'^7s;-^«iid,  Midldlift 
iusiosi  they  Bpmg  ibrtfi ;  ia:^at  numerous 
ey  appear.  Yonder^  a  field  of  golden-eiired 
aMat8  to  the  Tiewia  iboat  proliie  orop  of  whtt 
s  chief  part  of.  the  staff xif  life  z^hete  a  ft«r 
longJseaided  barley,  ripep,  to  prondeHs^uMi 
jirite  beverage.*  On  tha  right  hand;  stiAid' the 
ing  and  slender  oats  and  flowering  potatoes, 
f  and  keep  alive  the  hopes  of  the  poor,f  while, 
left,  the  heavy-laden  bean,  and  low-creeping 
engthened  files,  vegetate  to  furnish  provender 

horses;  or  the  globular  turnip,  the  tapering 
^1  or  the  mangel-wurzel,  with  its  red-veined 
increase  their  swelling  bulk  to  lay  up  for  o<it 

ould  appear  by  the  two  following  notices,  which  have  ap- 
I  a  periodical  publication,  within  these  few  yean,  that  straw 
rtibVe  to  other  purposes  than  those  to  which  it  was  fonnerfy 

from  Straw, — Wheat  straw  may  be  melted  into  a  colburfesa 

th  the  blowpipe,  without  any  addition.     Barley^snraw  metis 

lass  of  a  topas-yellow  colour. 

rfiram  Straw  — A  manufactory  of  paper  from  straw  has  been 

bed  at  Okanion,  aear  Warsaw,  the  euecess  of  which  is  expect^ 

ice  tbe  price  of  paper.     This  manufactory  will  be  confined,  fof 

aeat,  to  pasteboard  and  thick  paper, 

i  has  lately  been  stated,  that  there  grows  in  Santa  fb  dc  B4- 

a  root  more  nourishing  and  protiftc  than  the  potatoe.     It  ie 

Araimtska,  and  resembles  the  Spanish  chesnut  in  taste  aid 
M.     If  BO»  we  shaM  be  glad  to  hear  that  it  fs  in  the  way  ofbe- 

generally  distributed,     .^ 

i»|p*/nirsw|r.—- The  stalks  of  the  cow.parsmp  are  not  only  ealAi 
artieWcf  delicacy  in  Russia,  but  they  contrive  to  g<l  a  Tery  Hb* 
Klxng  spirit  from  it,  by  fomenting  the  stalks  in  water  with  tlia 
er  bilberries,  and  then  distilling  the  liquor  to  ^at  dcgraei  if 
flh  they  please^  and  which  is  saiti  to  be  more  agreeable  lotip 
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JflUlisiloclDed  up'bgr  thfiicmigBtiii^fomm^ni^ 

Me/ficidBdr  Maifle^  g^adeniig  tbeAtterioBfrap^ 
iMid  iMg  -tcaeks  lof  .xite,  uniitr  tli^  iMune  flf  i^ 
tifmmgMadK  tbe^gloir  of  im  diUfan  mn. 
t  iBiifty.'wbit  a  gprnitwBgans  cibp  of  Imcumnt 
ji0,  .Q«r  ;niead0W8 .  pMent  in  the  appointsd 


mtiiJ 


ipilKlU  ft 

be  Mid  J 
atcrqoaid 


^     •  Tbe.foU<wiiig  ^orjiiprajpli  n^tecdng  CflMT^ 

'a  Jate  periodical.    If  what  is  said  be  correct^  this  muai  be  antf^ 

'able  vegetable  indeed.    **  This  valuable  and  most  excellent 

)iHU  soott  rank  high  in  cuUiratlon  and  esteem,  there  being  so 

loff  .^^0BtaU«8  id.thiB  country  reteaabling  this  pIbfiBc  plant 

•f^m^aiery  panituUrl7:>n  aevere  Imposts  and  dgtep 

grgsan  ibdder  £at  catUe  cannot  be  bad,  thia  plant,  fyoBtkt 

gKOwing  to  four  or  fivQ/aet,  .and  Itscnatunl  bardineaa*  ykUii 

^ad  4U0Qe»iTe  jiuppUes,  which  is, an  iiiiporlaiit  dcsidenriUA 

.n^djB  of  u«fng  it  ibr  cattle  is  bj  CMtlblg  ei'th^hnge  leatas^a 

edy  when  a  regular  succession  takes  place  continually 

^wiatea»    Very  early  in  the  spring  ipr^monAj  lo  loost  oikff 

^tablps)  it  producies  y««t  os^ipherfi  of  jk^ge  ^defieioaa 

table,  equal  in  sweetness  to  asp^iagoa;  ao  tba^  it  m^ 

,4p.ge  two  crops.    .CoaWyfed.on  this  plafU*. give  a  greater 

n»\k,  an4  tha  boUar  is  of  a  rlebar  flatour,.  Ibaa  whan  Jsd  tj 

.  9ther  TCipetable.     A  matter,  aWo,  of  gmatvlility  ia,.  that  of  inl 

forting  and  cheering  quaMtaca  in  ikfikMog^  ewaaiirlhe 

l»bi|f  sv^^ing  hou9a-laaAbs.*'-^^«iv  4f0ii.  Mc^gaxme^  jNaMMiferl| 

,    ,^e.£aUowing  discovery  connected  with  agricultnre,  has  JB« 

^  made  known,  in  a  puUication  f^r  the  piesent  month.     We  copy 

the.  informaiioQ  of  such,  of  oiir  agrif»l«|i«il  fiaend&aa  nay  not  Iw^ 

it.     faluahle  Dueovay,-^**  One  of  the  most  limpla  and  mwliildi^ 

^n^,iP'9griciiltiure,  is  to  mix  layers  of  giaen  or  oaw^^st  doicf^j 

Jf^y.P^Pf  «tra«(  jUi  ricka  ^r  stacks  t  thus  the  etrsrngth  of  Hie  clo«tr  i 

.  SQrJ^^  the  .straw^  whidi,  tbua  imprcgpated,  both  hofsessad 

>  e^.greedilj^aod  the  clover  is  dried  aild  pravented  IVont  baatiag.  I 

^pr4ctice]apartiqil«rIy.cal<}u}ated,for  second,  cropa  of  clp¥«'  aad 
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th^  mU^Qr  bolfi,  bwde  the.BlAlJi  vatWf  « 
u9  pall^le«s  4st^p»  «till  li^ey  *Pf  fcllwed  l^y  g^ 
I  of :  tbe  I-^d  :^niyijMi(ig;  of  gr/^j^  twfl^  qfoi^g 

«  of.  prpvid^i^c^  J 

ra&aesy"  Doetc^  JPaJey  oI^rYqi, ,«  are  N^un^'^ 
iVith  these  she  chfbe^  tlbp4$9iTth ;  with  t^ieat^  ^be 
^  \t&  in^dbitanti.  Qattle  fe^  iipon  ^their  leaves^ 
pon  their  9maller  seeds;  ni^n  ^ipop  U^elargi^; 
readers  need  be  told,  that  tbe  plants  wbidi  pro^ 
iir  br^4d-com»  belpng  to  tl^vs  pla^- 
these  tribes  wbich  are  more  geo^ally  coi^sider^ 
issesy  theiir  extcaordatiavy  meaps  and  powers  of 
nation  and  increase;  tbe^r  b^diness;  th^ir.  aU 
inconqu^rable  disposition  tp  spread  f  their  facu^ 
'  xeyiveB^neef  ^ocide  mth  tbe  inteption  of  na* 
mceroing  4h^np*  Tb^y  tbriv^  under  a  tr^tpn^nt 
lich  other  piaiits  are  d^stnc^^.  Tbe  more  tbeir 
I  are  consumed,  the  more  their  roots  increase.  The 
they  are  trampled  upon^.the  thicker  they  grovtr.'* 
It  Iha  becbimpps  productiops  .of  the.field  are  not 
nallyoalculated  for  the  ptMrposes  of  food.i~Ia 
ptaoes  miinerous  groups  of  tallj;  thin,  flexible 
^  make  their  appearance,  whose  filmy  coats  being 
>erly  manufactured,  are  convertisd  into  the  most 
yand  delicate  raiment ;  wbilp  otberS}  of  a  coarser 
ttrS)  ftmiish  the  marinar  with  win^s^  his  vaiielt 
lage  to  tighten  his  masts,  6t  the  pondeifons  cable  to 
'  his  bark  in  the  midst  of  th^  flpctuating  element.^ 

1  need  scarcely  mention,  that  I  here  allode  to  flax  and  beinp;1iiii 
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-'  Bill  even  here  thdr'services  do  not  end;  fej^m 
worn  out  in  one  flfaape  they  assume  anewfaflft^t»& 
Adt  only  furnish  the  material  from  whitVi  \%  loroted 
liie  wrapper  of  the  manufacturer^  and  the  package  of 
the  merchant,  but  that  invaluabie  arude  upon  wludi 
I  now  write-— upon  which  we  are  able  to  bxAd  coDTene 
with  friends  at  a  distance — and  b^  means  tf  vMd, 
man  ira/Mmiis  his  Naughts  io  man,  lOnd  generaHoni 
fmbom  are  enabled  to  hold  converse  wiAfOsiagu! 
*  By  means  -of  these  pliant  productions,  we  are  ab 
aupr^ied  with  a  variety  of  seeds  and  oils,  of  modi  le- 
duest  in  common  life ;  and  wherever  disease  is  kocmiu 
there,  we  have  reason  to  believe,  medicanal  herbs  qsiif 
up  as  antidotes ;   some  communicadng  thrir  heiEBg 
virtues  by  the  root,  some  by  the  stem  or  stalk,  w» 
by  the  leaves,  and  others  by  the  flowers  or  seeds.^ 
A  number  of  these,  and  many  others  of  the  greitesi 
utility  in  medicine,  come  forth  in  various  places  of  the 
globe  without  the  saA  of  art,  and  are  found  growiog 
wild  among  the  herbs  of  the  field ;— but  these  are  vA 

«zperioieiit8  hftve  been  flnafle  at  Tortsmoutfa  on  die  appKeatioB  (/'I 
gMH,  aconunon  product  of  New  (Eedimd,  to  die  mumfectnt  o^ 
laige  and  tmaU  lopei,  of  wluchta  fiitoonfale  report  has  beea  gn"- 
3|MpMiVi><)^<^>P'^^^^^  "^^  silky  i&  its  nature^  and  oty  ^ 
gnttluiceayear. 

f  ^^rfKy«4o6»a.^Dr  L.  Spalding,  a  learned  plgr^cian  of  N«v  Ytfk| 
dn  a  pamphlet  which  he  has  lately  pnUUshed,  annoonccs  die  diw 
giaiioe  tff  a  plant,  comnuinlT'eaUed  eknU-cap^  (lAe  fmiattoHa  ktaif^ 
•rXIsnaiMid  «•  being  •  pMffwtlM  of,  and  ewe  Aar  lliaii?di«|M» 
^tlMtithnftbeMiiatta^as«iidHniotediaa  il^fsui.  It «  ^ 
aaihed  as  ianng  never  fidkd  of Jiisanatiw  effect;  and  is  iseosBinc»i' 
•d  M  fitter  fbruse  when  dried  and  rednoed  to  powder,  ttnnvbcBi^ 
Tlw  ^tiinony  of  terand  Amorkan  pb jaidaas  is  sopciadM  tt  t^  ^ 
Dr  a^alding.— &r  Sdm.  MUg.  Dec.  1890. 
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ts  of  diance. — They  were  originaUypkiMdby 
Is  €^  .Omntpot^ce,  at  the isuggetttum  of  Divine 
fnce,  prompted  by  Qmniscienoe..  It  was-th^ 
ord  who  created  medicines  out  of  the  earth, 
t  abroad^  from  the  lap  of  his  treasures,  thenu^' 
seeds  which  produce  those  useful  plants.^  H^ 
the  distresses  of  his  eceatures,  and  in  pity  .io 
i\aimtie8»  not  only  commissioned  the  balm  it» 
up  in  Gilead)  for  the  healing  of  the  eftslesa 
but  has  spread  abroad  that  boundless  variety 
licinal  herbs,  which  are  to  be  found  in  every 
?9  suited  to  the  diseases  of  those  particular  spots, 
providence,  all- wise,  bath  fixed  the  lot  of  their 
tants.  .    » 

kat  a  beautiful  variety  of^utritious  esculents  and 
litely  formed  flowers  do  our  gardens  present  !-«- 
the  Parsley  with  her  frizzled  locks,'  the -Celery 
her  outstretched  arms,  the  Aspan^us  with  his 
ing  fttem,  the  Artichoke  with  his  turgid  top,  the 
[flower  with  her  milky  dome,  the  Cabbage  li^ith 
welling  form,  a  variety  of  greens  with  their  curled 
IS,  and  long  files  of.  pease  and  beanfr-->await  in  sil- 
their  master^s  call,  to  do  homage,  at  hia  table.;*-* 
here  too  are  deposited,  among  a  nuitaber  of  valuable 
useful  roots,  the  acrimonious  Garlic,  the  highly  flar 
red  Onion,  the  sweet  tasted  Carrot,  and  that  ex- 
mt  farinaceous  substitute  for  bread,  the  whbletome 
aloe.*  •  r 

"  ■     ■  ■  I    I    ■       !■■    »■  ■  I   «  I  I  ■«!■■■■  I  I  II     I       ■  .1       ^    II.    I 

The  prefenration  of  Potatoes,  it  is  8aid»  may  be  effected  by  a  pro« 
I  fttmUar  to  that  which  is  had  recourse  to  in  Scotland  for  the  pr«. 
nation  of  eggi;  y'a,  by  dipping  them  in  boiling  water,  in  qm^t 
&«&Uo7  the  living  principle.  Large  quantities  may  be  cured  at 
»i  by  putting  them  into  s  basket,  as  large  as  the  vessel  coiDtaininjp 
2 
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If  IKB  deseend  eren  to  die  lowest  orthemMiw 
gfeeced' among  tiie  arden  of  Tidgetdbkiyivediallfai 
that  diey^  are^or  may  be,  all  af^ited  to  tone  pniyik 
or  ttflefid^  parpO0e;-^tibat^  indMi,  it  be«>m»iioi0j 
<<  pi!ie60flnng  impious  raiter'*  to  taac  <<  Creodve  mdm, 
as  if  aught^  in  tbe  words  of  my  motto^  <«  wasfonBel 
ta  ?mti.^  The  Feni,  o»  Brake,  is  not  onlj  appliob 
tb  t^arious  uses  in  rural  econony,  but  the  true  Sip 
)towder,  is  sud  to  be  made  from-  the  pith  of  a  speoestf 
fern ;  afid  it  is  asserted,  by  Cttp^^mtk  Cook,  thtf  tk 
pebfie  of  New  Zealand  make  uso  of  the  rootef  tk 
common  fern  for  bread.  Besides  serving  asfooifa 
ttlUey^and  a  number  of  other  useful  piorposes,  totttt 
the  common  heath  is  applied,  Dr  Willicb  mentin 
tbit^  ill'  the  fsland  of^slayy  in  the  ^Hfiut  of  Seotld 
ft  vAuiesome  ale  is  prepared,  by  brewing^  one  put( 
malt,  and  two  parts  of  the  young  tops  of  he&^\ 
whieh  hops  are  occaskmally  added.  Bees  ace  veiy  pi 
lid  to  the  flowers  of  heath. 

The  numeroQs^  family  of  Mosses,  although  theyn 
be  styled  the  dw^fs  of  the  vegetable  kingdom,  aieo 
without  thar  uses.  There  is  one  description,  thegn 
lHiir*moterof  the  Laplanders,  which  furnishes  that  pi 
^le  with  their  bed  and  bedding.  Mosses  are  peed 
^y  plentiful  in  high  northern  latitudes  and  elevafi 
shuatioHs;  indeed,  so  much  so,  that  St  Pierre  hss^ 
Murked,  in  his  strong  and  energetic  language :  <<  1^ 
ture  seems  to  have  clothed  with  them,  as  with  a  fte^ 
the  rocks  and  trees  of  high-tying  grounds  and  jxn 
i:^gions,  for  the  same  reason  that  she  has  clothed  i 


^t&e  tioiTliig  watef  will  admits  and  then  just  dipping  them  a  minutti 
tWo,  at  utmotft,  by  which  ilieAds  the  genhf  vrhkh  u|  near  the  skio^  • 
Be  &I1W^  without  injuzibg  the  potatoe. 
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mala  of  these  regions  with  tbick  furs."*  One  thii^, 
iverer,  is  certain^  that  gardeners,  and  those  who  ai^ 
ustomed  to  send  plants  to  a  distance,  know  well  the 
ue  of  moss  as  a  packing  article.  We  have  already 
i  occaakm  to  notice  the  Rein-deer  lidien,  and  the 
)ortant  purposes  it  is  made  to  serve  in  the  northerti 
ions;  but,  not  to  dwell  on  this  numerous  order, 
tch  is  said  to  oomprriiend  no  less  than  808  species, 
St  of  winch  are  natives  of  Great  Britain,  we  shall 
t  mention  the  esculent  Iceland  Liverwort,  or  liehen, 
ich  abounds  also  in  the  highlands  and  lowlands  of 
tiand,  as  well  as  in  some  of  the  more  ndrthem  parts  of 
gland  and  Wales,  which  is  said  to  contun  snch  a  great 
portion  of  nutritious  matter,  that  one  ounce,  bcnied 
I  pint  of  water,  yields  aboul  7  ounces  of  mucilage. 
the  different  kinds  of  Funguses,  the  powder  of  the 
imon  puff  ball  is  sometimes  used  as  a  styptic,  and  as 
mits  narootic  fumes,  when  burnt,  it  is  oocasionallj 
)loyed  to  take  a  hUsue  without  destroying  the  bee& 
iffles  and  morells  have  their  uses  in  modern  cook- 
I  and  some  spedesof  the  mmhroom  which  haa  been 
ominated  <*  an  isthmus  between  the  animal  and  ve« 
ibie  kingdom,"  are  much  in  request  for  the  same 
pose. 

iven  the  neglected  Funx^  which,  in  ita  young 
:>ts,  furnishes  such  a  grateful  supply  of  nourishing 
I  totke  cattle  that  graze  in  its  neighbourhood,  may 
oftener  converted  into  fences,  in  situations,  where 
ir  shrubs  would .  not  thrive,  than  it  is ;  and  few 
Its,  it  has  been  observed,  ^*  are  applicable  to  mora 
leroua  purposes  of  domestic  utility^  than  the' 
ym^  wUch  is  left  to  vegetate  and  grow  wild  on  our 
ly  pastures  and  heaths.  Nay;  Netties  and  Thistles^ 
b8 
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/whicb  ate  reckoned  aOiodg  the  weeds  of  ereatkm,  it  is 
Qow  mote  than  suspected,  naj  be  profitably  emplojrri, 
and  turned  to  good  account  by  man,  would  he  laketk 
double  to  avful  himself  c£  the  use  of  tlieiii  !* 

But  what  are  we  to  say  of  pcHsonous  plants  ^-creie 
*t0  reject  themas  useless,  or,  what  is  worse,  drngenoi 
and  baneful,  without  one  redeemittg  quality  to  speik 
»  their  favour  ?  By  no  means.— -A  number  of  thoe, 
whose  properties  are  best  known,  are  found  to  be  e«- 
iremely  u^ul  in  many  cases  in  the  practice  of  medi^ 
nne;  and,  it  is -a  pleasing  consideration,  that,  if  the 
fitmily  of  frfants,  in  scxne  instances,  furnish  what,  if 
taken  it^«KbcioosIy^  will  pifove  poisonous,  the  tfv 
tribe  of  organized  substances  also  furnisheth  the  ifr 
tidotcf 

'  In  all  these  respects,  and  many  mord  (althongfa  it  is 
uppossibie  to  enumerate  them,)  do  the  vegetable  tri» 
individually  obey  their  Makeb^s  will,  and  fulfil  tbe 
ends  of  their  creation^  But  there  are  two  shapes  ii 
which  they  may  be  said  generMy  to  contribute  to  this 


\  esfMritaentt  on  Ihe  prtiumtlon  of  liaeA  ^d  Uirad  Aoo  ^ 
iocs  of  neitlM  baTe  been  made  latdy  in  Ireland,  The  tfanadiaeii' 
our,  strengUi  and  fineness^  was  e9^iial>  if  not  luperior,  to  that  obtvoid 
fi'om  flaxy  and  the  linen  had  the  appearance  of  common  grey  l> 
m.'*^i:din.  Uttg,  May  18fl9. 

Speakiflg  of  diistfes,  Df  Wm&t  obse»rei:  '<  AU  thespcci«<^«ft^ 
neglected  v^i^ble,  may  be  08ffii%  emplojed  Ttm  mm^-cnmud 
tbe  thistle  afford  both  a  Taluable  material  for  manu£Mturiim  W9^*^ 
a  kind  of  strong  cloth  ;  and  the  ashes  obtained  by  burning  tbe  vho^ 
plant,  are  of  great  service  id  glass-houses.**' 

t  M.  Draqpies  has  fbnnd,  that  tbe  fhiit  ot  iis^  fnaUa  cevdJIWifl.^ 
A^oprerfttltaitidoteagainstvegetableiioiaans;  DrCliniiohQbmBM' 
tionedi,  that  the  juice  of  the.sufar  cane  if  the  beat  s&lUott  ifWMl^ 
ienic— iJdin.  pku.  Jimnwi,  No.  7.  p.  SSI. 
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t  eooiy  and  fender  the  most  essential,  nay,  irf. 

Ae  services,  not  only  to  man,  but  to  the  whole 

reation,   for  whose  use  they  were  also  origifkii- 

aed.      Indeed,  so  indispensably  necessary,  in 

rticulars^    are  their  services,  that  uponthem^ 

aDimated  existence,  but  their  own  contmued 

'n  on  earth,  may  be  said  to  depend- 

I   the  ^eat  Cbeatob  had  made  man,  we  are 

1,  that)   Hb  <<  breathed  into  his  nostrib  the 

f  life  \  and  man  became  a  Kring  soul  ;^  bat  it 

known,   that  without   respiration  in  a  puhi 

Ithy  air,  life  cannot  be  supported  ;-^^-and  it  is 

so,  thkt  the  air  becomes  contaminated,- and  reiife 

nore  un^  for  respiration  by  every  h'eath  w« 

i&  well  as  from  a  number  of  other  causes,  over 

man  has  no  coptroL     Now,  what  would  be  the 

iiences,  were  there  not  some  wise  ordination  in 

.'  in  order  to  counteract  this?    The  answer  is 

8. 

n  grateful  then  should  we  be,  that  the  vegetable 
)n  supplies  the  Antidote.  Vegetables,  among 
any  important  ends  they  are  made  to  serve  to 
nd  animals,  pwrify  the  cAtj  and  render  it  respire 
ifter  it  has  been  corrupted  and  contaminated.  But 
8  but  one  of  the  two  things  I  mentioned ;  upon 
ther,  their  own  reproduction  and  succession  de* 
u  Sir  Humphry  Davy,  in  his  Agricultural  Gbe* 
y,  mentioDs  a  number  of  fact^  which,  he  says, 
nfirm  the  popular  opinion,  that,  when  the  leavei 
egelables  perform  their  healthy  functions,  they 
to  purify  the  atmoqphere  T  and  it  is  oartainly  no 
^  mutflv  ti  havt  such  aaio^Miriant  tntth  cenfinDed 
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by  such  ah  authority.*  But  this  is  not  allf-Vcge- 
taUes,  as  well  as  when  perforfliing  thdr  healthy  fmc- 
tionS)  act  a  most  important,  a  most  momentous  psrt,  io 
their  very  decay  and  dissohition.  By  a  continued 
course  of  cropping,  it :  is  well  known,  the  ferufiiing 
powers  of  the  soil  become  exhausted,  and  vegetabb 
themselves  could  no  more  live  in  an  exhausted  soik 
than  an  animal  could  continue  long  to  breathe  io  a 
vitiated  atmosphere.  How  then  is  this  to  be  recdfcd' 
How,  without  a  new  creation,  is  the  fertilizing  powers  of 
the  earth  to  be  restored  ?  This  also  is  accomplished,  in 
part,  by  vegetables— 4^  become  usefvi  in  Huir  dtftf 
as  they  were  in  their  lives;  and  when  the  leaves ceiv 
to  perform  their  healthy  functions,^— when  the  rootsco* 
to  draw  more  moisture  from  the  soil,— when  the  stalk) 

•  Dr  Priestly  ascertained,  that  vegetables,  by  a  natural  proces^rf 
tlieir  own,  absorb  carbonic  acid  gas,  by  him  denominated  fixed  sfi 
•nd  give  out  oxygen  gas,  or  pure  respirable  air;  for  if  placed  in » 
that  has  been  rendered  so  impure  as  to  be  unable  to  support  tbeM 
of  a  candle  or  animal  life,  they  will  thrive  and  soon  restore  it  to  • 
original  purity.  Hence,  it  is  obvious,  that  the  oxygen  of  the  vb«s 
atmosphere  would,  in  the  course  of  time,  be  consumed  by  the  brafr 
ing  df  anhnals  and  by  flame,  were  it  not  for  this  sinffnlar  praTisi*< 
wliicfa  enables  the  leaves  of  vegetables  to  supply,  oxygen,  and  to  ^ 
up  the  due  proportion  which  is  necessary  for  the  support  of  vsm 
kfe,- 

Many  aquatic  plants  possess  the  faculty  of  throwing^  out  put  ^  * 
^  very  remarkable  degree,  particularly  tbfe  ejiilobiumt  6r  willow  ha^ 
and  the  content,  a  minute  branching,  cotton-like  vegetable  «^ 
grows  on  putrid  water ;  thaV  especially,  wbpch'has  been  rttdeitd  ^^ 
by  long  keeping  on  ship.board,  which  it  purifies  and  renden  fit  for  Mi 

Tlie  tendency  of  plants  to  purify  the  atmosphere,  may  be  readi);* 
certained  by  a  simple  experiment'  If 'a  vine  leaf  is  placed  ia  a  p* 
^  oarbonic  add  ga^  orjhed  air,  and  exposed  to  the  action  of  itt 
«ra  hnam»  in  the  coune  of  an liour  and  a  iialfy  tbe  iir  will b*"^ 
^M«d  pure  and  respirable. 
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tbe  migcfMkig  prineiplef,  and  tlM  d«Bay  ttd  dliL 
don  of  the  T^taUe  fnune  ensue,  tbeoi  and  odt 
:hen,  tbejr  improTe,  emridif.  and  veiavigDimte  tbt 
by  their  aahes ;  and,  after  being  oonverted  into 
ire,  like  the  fabulons  phoenix  of  antiquity  ahoot 
new,  youthful  and  vigorous  as  before,  but  in  otber» 
it  may  be,  very  different  forms. 
It  for  what  purpose  do  these  charming  flowers 
!  forth  ?  Is  it  merely  to  please  our  eyes  with  their 
iuit  colours,  and  regale  the  sense  of  smelling  with 
odoriferous  perfumes,  that  they  unfold  their  fiis- 
ing  beauties  and  emit  their  pleaung  fragrance  ( 
3  it  not  rather  to  attract  those  numerous  insects 
\i  swarm  among  them,  and  riot  amid  thdr  fiquid 
ts? 

hat  flowers  were  designed  for  both  these  purposes 
parent,  from  the  sensations  we  experience  when  we 
leisure  to  visit  those  delightful  spots,  and  tbe  as* 
>us  eagerness  which  the  busy  bee  evinces  in  roam* 
Trom  flower  to  flower,  in  order  to  extract  their 
y  juices.*    But  there  is  another,  and  that  a  most 

ee  Flowers, — Ai  bees  are  most  fond  <A  tSotS  pl«OM  wllcfV  tMr 
ite  flowers  are  to  be  found,  bee-keepers  should  encoufaipB  thft 
1  of  such  shrubs  and  flowers  as  are  known  to  supp]  j  honey  and 
t  the  greatest  abundance.  In  most  situations  bees  d»  not  fly  flrir 
k1— generally  not  more  than  half  a  mile.;  they  may  be  observed 
>ni  with  great  precipitation  to  the  hire  when  rain  or  storm  ap)> 
es.  The  following  are  said  to  be  ^Tourahle  for  patftnnifi^  flad 
trhicfa  blossom  early  are  the  most  desirable.  Shrubs,  4r^«— 6al« 
»r  the  grey  willow,  rosemary,  barberry-tree,  gooseberry,  rasp*, 
apricot,  and  all  other  fruit  trees;  lime  trees,  fiirse,  braom» 
Flowers. — Mignonette,  lenron  thyme,  garden  and  wild  thyme, 
*,  winter  savory,  hyssop,  mustard,  turnips,  cd>bage,  white  clovief» 
and  other  beans  when  in  bloom.  Mignonette,  borage  and  M* 
byme,  are  the  principal,  as  they  continue  very  long  in  bloom,  and 
the  finest  honey.  Rosemary  is  also  a  great  favourite,  bttt  ad- 
applies  much  honey  in  this  country,  unless  the  weather  pxrrelB 
ot  and  dry- when  it  is  itt  bloom;  yet  ivia  woMh  coltivBtiogy  ei^ 
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ufl|Nirtftot  use  to  which  thefloWerynoeiBfty\)biuk 
subflervient,:.. 

tS  ftB4801I^S  BAH  THE7  BBCOKS  PUJkCBIll 

The  upright  philosopher  of  the  land  of  Uz,  udtk 
devout  admirer  of  the  works  of  Nature,  Isnd'sfe 
David,  both  took  occasion  to  compare  the  uncte 
tenure  of  human  life,  to  the  frml  andpetiahables^t 
of  a  flower.  The  prophet,  Isaiah,  represent!  :i 
tnmsient  glory  of  the  crown  of  pride  as  being  like 
one  of  these  fading  beauties ;  and  our  SAViouEki 
monstrated  that  an  important  lesson  maynotinlTbi 
learned  against  a  iooanxioua  carCy  but  agMnstfii; 
dreUj  by  a  right  consideration  of  these  gay  ^iaii' 

It  must,  therefore,  add  much  to  the  value  of  ta 
shortJiTed  monitors  in  the  estimation  of  the  wise, 
make  their  peaceful  abodes  be  sought  after  viti:^ 
greater  avidity  by  those  who  take  pleasare  inu 
templating  the  works  of  God,  that  they  are  ihrnq 
ble  of  affording  matter  for  serious  reflection  ahdio;? 
improvement 

Mr  Addison  seems  to  have  been  sensible  of  il 


pedally  in  a  southern  aspect,  being  one  of  the  principalis 
plants  from  which  the  bees  in  the  neighbourhood  of  Narboane  ct. 
ifiheir  hooey,  which  is  esteemed  the  finest  in  Europe.  §  Vvidsd^^ 
white  doTer,  and  buck-wheat,  are  said  to  be  of  great  benefit  1  li 
.or  atraios  of  water,  are  also  very  beneficial,  as  bees  make  use 
great  deal  of  water. — New  Man.  Mag.  Nov.  1825. 

§  To  these  may  be  added  the  hollyhock,  which,  it  would  seem, in 
.the  number  that  frequent  it,  to  be  also  a  favourite  with  the  lx& 

g  Of  the  latter,  Mr  Worlidge,  in  his  Mytteries  of  Bmbtm/ii^^^ 
[be-saw  forty  great  bee-hives  filled  with  honey,  to  the  amount  of  lOi 
in  eacht  in.  on$fortnigkt,  by  their  being  placed  near  a  large  ^» 
^ck-wheat  in  flower ;  and  Dr  Darwin  adds,  that  he  weU  remeicY 
having  seen  an  astonishing  number  of  bees  on  afield  of  buck-vben 
.Shropshire,  as  well  as  on  a  plant  of  the  Alpine  colts-foot  in  his p 
.den,  from  which  the  scent  of  honey  could  be  perceived  at  fiCfei^^ 
Stance  from  the  SLower.^  JFUlich's  thm>  JEncy,  vol.  i. 
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a  he  breaks  out  into  the  following  declamatjon,  in 
se  of  the  pleasures  of  such  a  retirement : — ^  Toa 
t  know,  sir,  says  he,  in  one  of  b»  papers  to  the 
tator,  <<  that  I  look  upon  the  pleasures  which  wa 
in  a  garden,  as  one  of  the  most  innocent  delights 
uman  life.    A  garden  was  the  habitation  of  our 

parents  before  the  fall.  It  is  naturally  apt  to 
ie  mind  with  calmness  and  tranquillity,  and  to  lay 
5  turbulent  passions  at  rest  It  gives  us  a  great 
ht  into  the  contrivance  and  wisdom  of  providenoe, 
suggests  innumerable  subjects  ibr  meditation.  I 
ot  but  think  the  very  complacency  and  satisfaction 
h  a  man  takes  in  these  works  of  nature,  to  be  a 
ible,  if  not  a  virtuous  habit  of  mind.^ 
a  let  not  the  poor  complain,  or  those  who  havw  no 
en  io  retire  to,-— no  beautifiilly  adorned  enclosure, 
e,  secluded  from  society,  they  may  give  thenu 
s  up  to  reflection,-«-still  the  fields  are  open  to 
i— ^nd  what,  in  the  words  of  an  eminent  naturalist, 
i  earth,  but  ^*  an  immense  garden,  iaid  out  and 
ed  by  the  hand  of  the  Deity  ? — the  lofty  moun- 

and  -waving  forests  are  its  terraces  and  groves ; 
3  fields '  and  -flowery  meadows  form  its  beautiful 
rres.""* 

our  next  chapter  we  shall  indulge  ourselves  with 
Ik  in  a  garden,  .and  that,  one  of  jso  ordinary  dimen- 

and  importance.  In  the  mean  time  I  cannot,  f 
^rsuaded,  conclude  this  chapter  better,  than  with  the 
ving  quotation  £roin  4fae  author  «of  the  "eeasons : 

Soft  roll  yoor  inoBiue  Aerkh  attdjrmth  •odj/towerh 
in  mingled  clouds  to  Hsm,  whow  Mtn  eialt8» 
WhoMtieaUiperfiiines  you,aiid.«|boie^iieUpaiiitffe  . 
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CHAPTER  XXVIII. 

A  WALK  W  THE  BQTANIC  QAVWOU 

The  ttaUan  cottage— The  dass-room — Female  ttudents-^St  Vkntt 
:  ^QWflRor  tSTe.— Benefili  to  be  cxpected'Aom  popular  fattnn.^ 
.  |fa|Mfieeiifcinri*  6r.g»ce»4iouaeaaiidikoi^— HntidlVfl^^ 
JSxcdlostlyadapted  for  the  uses  to  which  they  are  appUed--SiiiapCMai 
c^hflntion  of  beautiful  exotica— Several  of  our  mott  useful  TCgelabks 
of  foreign  origin— l^lendid  display  of  Cape  heaths— Lombs  tbc; 
fooaleate.— Mr  FbilKp's  beanti^  add  lively  descriptum  of  hutis 
oot  exaggented.--»G^iieial  viev  of  Ike  coiVbentB^f  the  boBM»--B^ 
prewotatives  from  tfie  prindpal  tribes  of  the  y^ge|aUaUi|tei- 
Other  ^ecimens  of  tropical  plants — ^VegeUble  curioaitics— T^iftD^ 
chimney  a  conspicuous  object  —  Hou^  for  propagatung  youiJf 

•  plants— Luxuriant  belt  of  trees  and  shrubs — American  shnib*-Ii- 
niMi  artificial  'arrangement— Sexual  system  described  and  ophiv^ 

.  ««|Ce4cpl'plantt*— lattle  naimy— Veaerable  y^ir— H«mai» 
|>e  erected  to  the  memory  of  Linnseus— Eulogium  and  t^atinflaiaa 

*  fiiVQur  of— Site  for  the  monument  well  choseur— Natural  syitan  a 
'  LinnAus  described— His  amiable  character— British  plants  iitib|- 

ed  artificidly — A  bed  of  roses — System  of  Jussieu — Advantaga  o^ 
jj^^tffii^  of  rocks— Sheet  of  w»tei^— Mai^y  pood— Bank  cf  v> 
luwa^Corpa  and  grasses— Trees  and  shrubs,  hew  arnnged— Fiw^ 
jprospect»— Pleasing  hopes— Delightful  anticipations. 

**  Go  mark  the  4Mtckle»i  f»orkmgi  if  thai  power^ 

Tkat  shvts  wUkin  the  teed  the  future  Jlower  g 

Bids  theae  in  elegance  of  form- excels 

In  coUmr  those— and  these  delight  the  smeU  ; 

Sends  nfsture  forth,  the  daughter  vf  the  skies. 

To  dance  on  earUk,  and  charm  all  hwnan  «ytf».**<— covrit* 

*'  Is  knot  a  privilege  to'walk  with  God  in  the  garden  of  creatit^  ^ 
keld  converse  tnth  his  jtrondence  t  The  man  who  t<ms  hetan^fie  d»  ««• 
lake,  would  find  himself  neither  solitary  nor  desolate,  had  he  m  t^ 
aompanion  than  a  mountain  daisy,  that  modest  *  crimson  tipped fi^ 
so  wmUy  o*»g  ha  one  ^  nature's  oien  poels.  The  kumUett  wed-* 
moi,  will  ever  ajford  him  something  to  eaeamine  or  to  illuetrctet »(' 
great  deal  la,a<<M»r«.'— 4i«  J.  B.  smith/' 

Upok  catering  tbe  Edinburgh  Botanic  GardeOi  a^ 
paning  die  Italian  Gott«gei  Jie  ^arrive  in  front  of  ^ 
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t6s.fodm'wliere  ])octor  Qtvlmfii,  the  -pnwni  ^fmJtM- 
of  Bottmyi  ^kfotes  bb  momings  durkig  the  soinnier 
Dths  to  the  infltruetioii  of  bismale  papys  iathat  de» 
itfiil-adence,  sad  has,  this  seeeMi  (ISM^  fiir.the  fint 
e,  also  assembled  befoie  him  for  the  sme  ntifpal 
impovtatit  purpose,  dmtmg  •  the  heats  ef  the  mid* 
sua,  animated  flowers  of  a  faieerand  mora  delioale 
n,  whose  int^Hiectbal  cidtore  does  so  mudh  honour 
he  good  sea^e  of  the  present,  age;  for,  if  in  the 
ds  ofSt Pierre,  <'  Wemsn  .tbemsehree  are jcaUed  the 
vers  of  Life,  ami  children  its  fniiu,^  the  inleUc^ 
I,  as  well  as  the  moral  cuIdy«tioa  of  these  earijrand 
misiDg  blossoms,  ought  to  be:considered  as  a  matter 
10  small  mouebt,.wi^  ir  only  Ssri  the.  beneits;  whioh 
f  thereby  be  expeeled  to  be.  derived  one  dayto.Uie 
^ning  fruits  hi  their  prqgressitb  matufity.i-.  ,      . 

^      f.  I     • I     •        WH      I 

Hamumieiof  2r«t«9»  wL  i,  p,  SIS* 

Viewing  things  in  this  light,  who  can  Ibrbetr  giTing  his  tribute 
iplause  to  the  laudable  and  meritorious  czertioni  of  Drjtobcrt 
>am  in  these  lectures,  (at  whidi  1  am  told  ti  Yery  cdkiildlnSble 
Jer  of  ladies  attend,)  as  well  as' to  those' tff  Dr  Iiope»  tM  pi^ttit 
esior  of  Clieniitti7»  in  tlm  wall^ailvidtd vonrie ibat b^.haa  Jb^olj 
udad.  Th«M  gei^damen,  in  €«piinencing  a.Mrie^  of  poeulir 
res,  «acb  in  his  respective  department^  have  not  only  set  an  •!• 
e  to  others,  but  have  succeeded,  it  is  to  be  hoped,  in  throwing 
I  Uie  wall  of  partition,  that  has  so  lonig,  in  the  form  of  an  absurdly 
lished  usage,'  stood  as  a  barrier  in  the  way  of  the  further  enlarge- 

of  the  boundaries  of  science ;  and  so  been  the  means  of  not  only 
anting  the  more  ample  diffusion  of  knowledge,  but  of.  a  due  pro* 
on  of  it  falling  to  the  share  of  that  part  of  our  species,  who  have 
uch  scope  for,  and  so  many  opportunities  of  oommunicadng  (he 
mation  they  are  so  capable  of  receiving  themselves,  to  the  Uitle 

over  whom  they,  in  general,  possess  auch  «n  unbounded  infliu 

encefbrwardi  we  maj  qot  only  <^xpect  tP  see  the  tender  pl«B|s  of 
OL.U,  l' 
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%Spm  pMMg  wtypwb  bqfMd  <U$  ffsifmm^ 
flBtoiy!  gacted  toJfc^  fnatfomtc^  Sfii^mM'wtatfm 
mibBitdmgmstfMum  tL  ttttlef^  Ike  M^Hnliii 
Mm  idd«a]iid«w>i»lli»Migbbo«tkMd^i)iitd^ 
ttHajgeof  nwgnififrnt  gnuAanB^tmA  stowi amtf 
tbe  QCMtCBto  rf  wb'idiy  b  «r  kaeif^  mtt  110^ 
a|^  to  these  i^ons  of  FkNra.^ 

Tiid»  hoinei  beng  Imled  by  atniiiy  «M^ 
flture  kqit^np  or  yaried  at  Ae  pkasuie  oC  Mt  KieaA 
tli0  vary  abb  and  infeeUigeBl  mpenateadeoL  of  diegD 
dbn,  am  moBt  adiumbly  ada|ied  for  liie  d^ 
nimpuins  exiubttioa  o£beaut]f«d  ttscrt^  vJikktt^ 
ba  foond  in  tbeir  luxmiaiit  abb|cle%  and  mxaiA  tti 
mnind^  of  the  bleesiBge  we  esgoy»  ia  coweijnnai 
dw  kopoKtetMm  of  aa  suoiy  pliBlB  of  fcid^ 
thougb,  it  is  widi  lobe  fiMwed»  diat  caifyaratifehi 
of  otif-  ^etmUiy mai  aie  wnflBriently  genBihla  4tf  the 
cumstance,  and  howmttoh  ihey  oweto  botaneilexjie 
meats. 

I  do  IK^  here  aDode  io^  what  we  are  inddytedint 
du^  of :  food,  lo  the  Sugvr-ci|D9  of  the  Braals  and  t 
ladieB^^faeTeaahrabof  Chkia,  andtheCofteba 
of  Aralda;  tk't6  what  wi^  owe  the  Cotton  planfsrf 


Iittiium  life,  i(b«te]ie4  and  mirtiiiiedy  by  those  upon  wlicnii.dMjkrai 
iDost  natixr^  claim  for  care  tajL  eiutenaaoe,— bnt^  lo  behold  d 
iktle  min^a  eipauding,  under  the  benign  inflnenbe  of  a  liig^j  a 
▼ated  mftteriiai  solicitude,  un^  they  are  ablc^  for  thenselvvs,  toic 
'alonCe  the  toweiy  paths  of  edenc^  and  to  drink  fiom  the  suae » 
oes  of  intellectual  enjoyment, fvfakhhaire  contributed  eo  largely  loi 
affliftwwnfei  of  their  accomfdZshed  mtoresaea. 

f  Regions  of  flora,— ibis  comprdiendve  spot  of  twdve  Scott » 
nofg  he  well  s^led,  when  it  Is  coflsideied,  Aat  ivitiiin  the  nails  wiii 
<oiistitute  the  boundary  of  the  garden,  there  are  ab-eady  svppose^l 
ba  II  I*  IflOO  ^nera,  conatlaittBf^  tbm  aoOO  aiitiiiclipeia. 
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EMM  ^lalilim  of  the  M%K«MK«.^rrIl»^  4l9r 

ves.of  ^acMithetra  elim^  cos  to  those:  we  dem^ 
EiMeiies  oftbaMpluooas-T-l^a;  Whatl.b^wf 
f  in  i^ew is,  thaLinoreaskig  nundjejroC  valur 
oteCai  ^Moient^  wbicii  hftVjB,.  u^dfi^  tl^^.pro- 
^f.God^-.  found  their  wajr  labour, shoDe&fr9n 
me^  «iid;aie  «|iU  arrivi^  fion^  sq  maqy  r^ 
adom  ^w  gii:deo»  ^ith  their  varied  tints^  and 
AC  fields  with  their  verdure.  <<  All  our  com, 
Mt  BMitiber  «f  oar  yegfiUtbl^  (s^ys.tbe  pJQU|i 
<itiv«.S4«nm)eQlw  f^op^eiga  oouatnes^an^ 
fSnmL  .vmner.  oUflsates  th^A  our^i  noost  pf  thecpt 
dly.  Ita^igrt  tb^psi  (vQUk  Gxeeq^t  aod  Greece 
n  firom.  tte^eMl.  When  Aiowea  wae^  disa>Vr 
great  number :af  pbnbiiwl  flowensw^vefouo^ 
lUsdi  wetetiU  then  unknown,  and  which  have 
!en  trwsplaatcd  into  £ui»pQ  wiUi  niucb.  aucoeai^ 
(^d.wi^o^.  are  indigmo^is  in  Little  T^rtary  and 
,  whfBBtt  thigr  fi^  gPK>w  wi^ut  qitit^jm^mSki^  is 
n&uoa  of  £tbio|ri&:  mm  4he  l?q;inniiy  of  thifi 
y  it  has  hem.  cultivated  in  i^iVmeiiM.  Tbebnct^ 
cones  origiaally  fxMk  Aflia**' 
Bt  of  our  herbage  and  vegetables  ab^  h«ve'^&h 
origin.  B^^  tomee  fn>m  Syria;  Cre^su  fi(om 
;  Cantlifimr  from  Cyprus;  und  Aig^raguffkof:^ 
We  areiMlebtedloluay  foff  the  C^m^i^^i.^^ 
ifiomFoitugal  and  %«iA;  .^VMC^from  4heCai»iy 
(b;  JMi»  and  Ptml^  hem  ^gypt^GarUc^u^ 
m  of.  the  esc*— *SAa0c^  ocsw  fnwn  $ih<|i^  Mid 

le-nuUM  from  China^--«M,pw«  the  4^Kip^yr&««nr 
2 
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mats  (^  our  gardlens,  the  most  blefltoliM  fl0«m,  «r 
dio  foreign  prodoetions-WdiMaiiiiw  ctMoes  frcni  tk 
East  Indkfr-^heJEfAfar^^v^  from  P«c«»— AeTUfAon 
Cappadociife— the  JDl^MS  from  Itaty-*the  Ubfim 
Syria-i4J)e  TubMVse  from  Jaraand  Ceyloii*-<lbe Cor- 
m&nt  and  PinX?  fi»m  lialT— 4he  Mter  from  GUna^k. 

I  need  scarcely  add",  that  Ae  Ruia  Baga^  m  taa^ 
esteemed  m  the  practice  of  modem  busbaiidrj  a 
cur  .own  country,  came  to  us  fram  Sweden.  The 
poMoCf  whose  extensire  diffiiMon  has  caused  tbekeirts 
of  so  many  among  the  lower  orders  of  the  ommaa^ 
to  rqoiee,  was  .first  imported  inl»  Iidaiid  fhso  Aim* 
rica,'  from  whence  it  found  its  way  toBltlaia  bep- 
ning  of  the  last  century^-^^while  the  taU«giomig  Ui 
I)rhock,  which  springs  up  at' the  dpora-^kir  oBMBients 
and  adorns  the  walls  of  our  foa^Bide  cottagcsi  i  hn  bea 
brought  all  the  way  from  China ! 

In  short,  k  is  scarcely  possible  to  say  haw  nrach  «^ 
the  inhabitants  of  these  islands,  are  beholden,  arobt 
gated,  to  the  vegetable  <<  natives  of  other  elimes.'' 
They  have  oome-fiom  the  most  distant  Mgioa^'^-Wi 
ftom  the  endaof  the  earth,— in  order  to  augmeiiC  oar 
stores,  and  add-tothe  number  of  our  earthly  coafbrts; 
and  it  has  been  the  businesB  of  Botany  to  seiectsad 
naturafize  them. 

'  Captain  fifigb,.  it  is  known,  bfought.  the  hiesd*fiw^ 
tree  from  the  island  of  Ouheite^  where  it  hadksg 
1>een  growmg  wild  in  the  fields^  to  the  West  lodioi 
taiore  than  80  year»  ago,  and  fram  thenoe  it  had  ben 
transmitted  to  the  royal  gardenaat  Xew,  where  I  bsff 
isince  bad  an  opportunity  of  seeing  a^speoimenof  ^ 
'voy  inleiesting  vegetable. 
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^  t  hmw  wore  weto  te gmtified  with  a  ai^ ef  this 
.Jarij  useful  tfce,  as  well  as  wttji  a  aumter  of 
^1^  (wbieh  w»  to  be  found  inthiiK  tbeee  Qxtentive 
..s,  (^  what  I  sbidl  take  the  ltbe)*ty  of  itt^lioguisbing 
^general  sane  otdmaie  hmm^)  oimy  of  wiHuth 
.  jieapaUe  of  existmg  in  the  open  air  in  our  \m- 

without  suoh  an  excellwit  iqpparalu^  or^  at  leai^ 
snstance^  in  some  degree^  of  such  a  oseAil  inH^m- 
IS  this?  ; 

these  MgMMis  of  artificiar  heat,  experinleftts  i« 

wocess  of  dunatiEing,  or,  if  the  word  it  mord  % 

lable  to  ■ome,  of  naturalizing,  must  be  acoovw 

led  with  infinitely  less  trouble  mA  expense  Aaii 

1  they    are   eooducted  upon   the  larger  seafari 

re  the  field  is  the  world ;   for  here,  instead  itf 

issg  seas  of  great  mdth,  sod  oceans  of  jnodigibiia 

at,  we  h»ire  only  to  transport  the  plant  acrota  a 

yards,  or,  as  in  one  of  these  raises,  beyond  tbe 

itioQ  idiat  divides-  one  house  f rran  another^  to  place 

1  another  tepon,  where*  die  change  may  be  ahaost 

en)eptilde,«-or,  it  may  be,  under  a  very  diftrsoei 

tee  of  temperaturo  indeed. 

JUL  US  HMs enter  thrir  fragrant  precmets^  andseQ 

h  wha^  members  bf  the  vegetable  family  tbesd 

•lies  are  prineipaUy  occupied^ 

In  out  chapter,  wluch  treated  upon  the  College  Mu« 

>n,  I  could  not  help  bbservmgj  that  ^  tbeasseiihUg^ 

moths  and  butterflies  abne^  in  die  comer  of  a  siAgle 

lo-apartment,  and  oonsdtuting  only  a  wmtM  pevtien 

the  numerous  odier  wcndem  that  aparimenl  ^ust^ 

^  ie  more,  fiv  more  than  sufiknent^  to  himUe  tba 

!^nd  arrogance  of  man,  and  strike  him  dumb^  in 

x8 
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the  presence  of  his  Makcb  ;^  but,  whaly  flflysdttsnol- 
titodmons,  this  8[^endid  octfecdoo, — this  amaiiDglj 
BPmerous  and  beautifijA  cBspIaj  tit  cape  heaOm^  nolens 
it  is  said,  than  S80  in  noraber,  and  oomprehendngi  in 
4kat  number,  about  900  distinct  spedes,  tbeRnniBte 
beings  ▼atieties, — whidi  so  fomUj  attraets  the  atto* 
tioD,  and  dcfig^  the  eye  of  thebeholderr  onhiseo- 
taring  cither  of  the  houses,  which  cons^ute  tbeeas- 
tnrmost  of  the  two  separate  ranges? — and  these,  lethbc 
cemembeted,  ooQieonly  from  on^  eomer  or  plaosoftbe 
globe.  Do  they  not  reiterate  the  worda  of  our  %hxmt^ 
0B  a  former  oocaaon  ? — ^Do  they  not,  in  stroog  md  im- 
pressive^ though  silent  hmguage,  put  ta  the  blush  the 
gaudy  fopfMshness  of  human  pride?-  Do  they  ooi 
cehpse^  by  their  splendid  attire,  their  delicate  shape, 
and  their  elegant  finrms,  every  attempt  at  imita&w; 
and  prodaim,  as  they  stand  in  beautiful  amy  bcfa< 
IIS,  in  these  thresholds,  as  it  were,  to  the  more  iiiagDi&- 
cent  displi^  of  vegetable  wonders,  as  we  advaace?— 
Conader  the  hmihs  of  the  field  ;-^yes !  the  hooUe, 
the  hardy,  and,  ia  their  native  scnIs,  the  unpro- 
tected heaths, — how  they  grQW,-^ey  tcMl  not,  neithef 
do  they  ^n  ;  yet,  I  say  unto  you,  that  even  SoIodoo, 
in  all  his  glory,  was  not  avniyed  like  one  of  these. 

Speaking  of  plants  of  this  description,  Mr  Phillips 
says :  ^  The  dlinimitive  siae  of  these  plants,,  their  ex- 
treme beauty,  and  great  variety,  fit  than  bettor  for  the 
green-house  than  most  other  plants.  Our  ooUectDrs 
have  now  about  four  hundred  species  of  heathy  of  such 
various  eobors  and  forms,  as  to  defy  the  pen  in  it- 
•ettpckm  (  for  some  qpeeiea  present  us  with  little  wax* 

** 'J  '    '■      '    ■    1 1  II 1 1 1  I ■  ^  .1111," 

•  Sm  chap.  ii.  f;^.  i.  pb  20» 
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sflowtfiy^idiertwiilipmdcBtpeaili;  toneaivgsN 
bed  with  coralline  beads,  wbibt  otbtre  Mem  to  mi* 
:  the  gMen  trumpet,  or  tempting  hemes,  or  per- 
lio  of  bell  or  bottle  shape;  some  teonnd  us  of  Liili-> 
ian  trees,  bedeoked  with  Turkish  turbois  in  mima^ 
e;  Bomebavethefar slender  sprajr hung  with  giobeslike 
3a8ter,.or  flowers  of  tbe  cowslip  fonn;—ttorafe their 
ours  less  varied  than  their  shape ;  whilst  the  foliage 
squally  beautiful  in  its  ^qparent  imitation  of  all  the 
untainotts  trees,  firom  the  Scottish  fir  to  Lebanon's 
isted  oedar,  through  all  the  tribe  of  pine,  spruce^ 
I  larch,  tamarisk,  juniper,  arbor  nts^  moomfttl 
nress,  and  functal  yew.^ 

Ibis,  is  more,  I  dare,  my,  than  what  some  of  my 

iders  espeeted  to  have  been.said  about  tte^/lmere 

thefidd,  particularly,  that  description  of  them  which 

(re  beenL  denominated  heaths.    But  let  th^m  onee 

usine  for  themsdvea  this  grand  assemblage,  and 

y  will  ^d,  that  the.  description  of  Mr  Phillips,  so 

from  being  exaggerated,  in  one  partkular,  at  least, 

(168^  short  of  Ihe  mark.    Some  of  them,  indeed,  may 

und  us  of  iitUiputian  trees,  but,  **  dimmutive  siee,"' 

i  fic^rp^ly  do  when  applied  to  these  plants  in  gene- 

Wby»  jeveral  of  the  cape  heaths  here  displayed 

e  attained  a  magoitude  that  is  truly  astonishing, 

^  spipewei!^  pointed  out  by  Mr  Macnab,  that  he  esti* 

:ed  ^(  CMlly  ({.feet  ii^  heig^ ! 

>ur  time  wjpuld  fail»  were  we  to  attempt  any  thmg  like 

Articular  desmiptkm  of  even  a  few.of  the  many  sifngu* 

ind  beiuitif)il  exotice  that  ace  to  be  found  within  these 

rtmeptp^.  bvt»  in  a  general  way,  we  may  briefly  ob- 

re,  that,  v^  have.  her«  assembled,  within  avery  small 

^pass,  representatives,  from  almost  all  of.  the  prind* 
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mUA  U^mikj/M^  «M«ethfr9iaitgigHttkaBAIiB» 
mat  Somm.  Hert^  the  haikf  of  tbr  pdhan»  th« 
Blaldypaiioatof  thev^getaUeneey  arefintli^ 
4nrt8d  by  wiwms  indKnduabfiomtliebdiiBKit^ 
MS,  among  whafih,  IrecUttiaginah^  die  J^impdstf  lb 
labir  «hI  the  idMd  of  G«yfeiH  the  A^  fa^ 
<W]gm^  ettd  thci  ettriew  i>iifehlrttf  of  no 

The Casoa mmitsn^  kom the tnyoal cepoe% li 
itsleU  naked  ttalk^  haw  leisesitiifeidaDibiifcidJ 
oeoo|qr;-v-^i'aayMB^tae  alioi  naked  afaaoittoij 
imwaiit^  dimfami'  oil'.hs  faace  and  lei^^thciied  tnk) 
manifold  scan ;— wl^  the  great  Ameciieaii  Jbe, 
fofth  iu  nMmoNmBjalteniitetnftft  at  the  atalk 
and  aecmatathnnr  oi^  aomanr  Utile  ibfeatsi  at 
UitnnvIiofitshe^hiL  The  jRbiifinm  and  die 
edfpnaUy  naitrea  of  Guinea,  bitt  Jatterly  fiom  theWi 
lodiea,  to  whieh  thejr  had  hees  taan^orted  by  i9if| 
tbeCaoarjialands,  ate  h«ealaotabeaecB;  the 
9ierf  Twdeeed  fenarkable  by  the  amaBBD^  lapklirf  of  I 
giqwtbi"  'the,  latteiy  from  the  auperstitkNis 
eyinCiad  by  the  Spemiafds  to  hate  it  cut  acroaai  md 
leavea  btingeiqppoaed,  by  aoiiif  ttathof%  to  be  the 
teriala  of  whidi  omr  first  parents  made 
<;lodiiag  in  paradise  ;-<k«andfaoUi,  for  the  many  ioi 
ablet  uses  to  wiueh.fhey  axe  ^plieaUe,  and  for 
they  ai!e  so  h^hly  esteekiied  by  the  natbee  of  thi 
mgioos  in  whieh  they  gtovK  Andheie^w«liaf?esp^ 
meos.of  a  number  of  othei^  tfopieal  trees  and  pN 
whieb»  it  iirould  be  in  mn  to  attempt  toeBumcnj 
aowH^;  the  most  useful  of  which,  we  must  ho^ 
disitagtiishthe  ibmfao,  fmn  the  eas^<>-4md  theS$igi 
c«ii9  of  the  East  and  West  Indies^  the  Cie^ilbrji 
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vestemfWorlcL,  AmMg-tb^nrar?  6aiiott8|  the  dtfk 
(t  speoM  of  Ba/r^eriOf  anM.'of .  wbieh.  ara-ibN 
Bflbed  by  their  cliib-sh«ped  tnupk,  jaad  al|waDB.l>y. 
i  ainpdar  poeufiarity  in.  thefonnatioii  qC  the(ie«ncs» 
toWermg  JPayi^riM,.ivhieh<fi$i0l)M  its^budqr 

ofgrMsy^fikmenU.at  its.  atinxnwdk^.feUoirSt-^ 
ig^Oan  loiuB^.  tke  joots  oC  whieh  aw.  aeooiuiteil 
a  dftttcscy  among tbecaatecn  natiim^  Aat one^ 
farietifie  vwas.  aerYed.. up  at  a  feast  giveo  on  ttie €isf 
nofalale  eaAmgy^,\o  Chia»''''4h» MdmTiistk^ 
b  the  viaker  jnH  find  an-objact  of  .pewlinriitftite- 
on  aecoun^  of  ito  grdat  aize  aad  stnMi0e.iq)paar4^ 
^*-4Qgether  with  the  PfmkM  and  ikieZtAm,  pia&ts» 
s  jctrw  Ptn^  and  the  ptrtdbgir  A«ir,<p-iaidakih  ftp  the 
'9  in  the  Mngubr  construction^  or  oonfiDrau^an^'of 
ihy  looking;  stalk,  thait  beaotifulij  mognifioent  but 
rUved  flower  the  €ladui  OrtmH^^ora^  which  bunts 
at  onee  in  all  Us  glory  and  gorgeous  attire  io 
▼eningf  hut,  befoee  the  laorrow^esnnhasadinaioed 
r  steps  in  its  ooufses-  sowing  ^  tho^adhtwilh  orieni 
,"*  Urill  be  sought  Sex  ia  vain  among.the  h^a  gay, 
more  dorable,  aufrotthding.bea»tiea:<''Taml>aBioo^ 
)ovewt)nderful»  the  Smritive  P&ui^jnay.heiD4)aenied 
le  of  the  apartments,  ebrinking  from  the  toueh  of 
^  who  would  rudely  ap{}roach  it ;  and,  in  another^ 
i  is  a  fine  specimen  of  the  NepevUhes  DiHUIaioria^ 
irious  Pitcher  Plant,  already  described,  (which,  ii^ 
instfine^  is  from  Senunpore,)  wtulet  ..to.  peas  tam 
rest  profmefei  of  flowerii^  shrubs  from,  the  Capo 
Canary  islaads  which  are  to  be  found  in  one  honser-^ 
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flflh  iiwiitliaut  furthir  obMitfJtidfD,  i«e  ttoiriidtlri^ 
fitt^ewia  ptfttm^^wa^  MbittflUdly tt%« 
1hpi«  of  tlMe^flM^pwt  bo^rm,  to 
^MBuf  the  J^iMiflM^#VM0i^^  ♦•tii^JIwBriNgi 
ef  liwftmiiMtMd  jNDQi  BEitftjr^  who  |mi 

ind-raligiDOr  telnigt?  awl  irtaeb,  nuty  be  l^en  mum 
phHid  is  iwmd  of  it*  nntfABB^  in  tk«  votetWi^ 
t«raod«lMg  tint  roofr  4if^di»  hottMb 

ladflcrikiiig  objeetinthegaiaett,  and  aerwB  aM  hm 

'  tbtte  it  MiollieDlHRitt,  iell^Mit  ibrtiiepiifpDieQr|l 

^{i^gato^  yoH^ploats^ad  bfjpQ^ 
ovup^Mrpartof  tbe  gardenin  that  dineetioo,weM 
canimwtkiB  of  tlutt  lusmmit  Mt  of  tieoa  asd  dd 
aMdbf  ia  siichlieaxitiftilofdai^aBd-ahDoat  cndlMvi 
aty  afipttBfa  to  gariiott  it  Ctt'eiwrjr  rid» 
<  inwndiflaelf  ill  ftont  of  Ihk  ftsc  wmge  of  cM 
boiwi%  Ka  otiiwai  at  aapot  .aetisyirt  for  the  diapltj 
ahnih^ciriefty  Aawncan,   'aadyata^aaaidiiCaBce 

I    fiiliiiii       liK    >">Wi'i.'    I    n    II  iiaiii  hi*   hkii    i|u     i     i     i      < 


A  little  to  the  nor^ward  of  Ca^f^nniiU^  oa  the  Imde  funuei^|.<( 
ierleitb^  mj  be  easUy  distinguished  and  pointed  out  from  a  on 
Mbte' distance;  hy  this  tastefully  displayed  and  ornamented  cfaiia 
mtft^  vMdi^'  fe  •  naitecrf  ^acQitbe  fu%ifi^Lma9M%dhmd 
iniMijUii  MiwaaKua  liiat  jwnammlltt  aad  ib 
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the  sum  oCafMBCci 

i.exqpBiflitelitat.to>Uie  jomg  tifvoiin^ifiot 
lies,  must  a  walk  oVer  Ai^ialenKtiag^iptl^ 
d^  ih»  4MBMUer  «B»^6t  iqpart  &r  a  aimilar.aiw 
of  Si^tidi  idmt%  md  ^  jain^v,.  dero^to 
imtattt  of  4he<tyrtnik  of  JuriMUy  afibrd^-Mram 
le  ahoaid-  fiad  aft  the  end  of  fait  task^  ifa* 
I  hia  ups  and  downs  in  the  Linnnean  airanga* 
d  Gtrcumvolutigpa  apd  turnings  in  that  of. 
ebaa.aeeomplithadajaiitiieje.ofSinyasl  A 
life  aojr,  that  lie  woald  not  oafamkte  «pon  al^ 
iiceraenty  and  whtch^  he  would  not  likely  oome' 
lowledge  of,  durii^  the  oontinuanoe  of  his 
\il  tari(  y^  but  fliicby  I  underotandftis  the  a» 
!!Ktenl  of  gnHiad  when:  it  ia  oomidoed  aa. 
into  so  small  a  eompassi  he  nntst  by  bis  acw 
go  over,  who  is  determined  to  observe  and 
in  rqpilar  and  successive  order«  all  the  indi* 
ftere  displayed  in  the  three  cmiiiiastaienta  set 
'  the  purpose^  beginning  with  the  Jfemiidriai^ 
outh-east  oomer  of  tiie  I^mean,  and  ending 
t  Conybrae^  ot  trees  bearing  cones,  forming 
order  of  the  laat  class  in  the  system  of  Jussieu. 
\ff  going  omr  these  tnily  dassied  and  interast^ 
tB,  that  theyoung  stnd^t,  as  welnfited  befiM^ 
ve  an  opportunity  of  getting  acquainted  with 
Boadrioi  and  Jfrneyynias  in  the  artifidal  sy^ 
lanattuSb'SBd  iha  isflilMrai  idasses  aodofdsii^aC 
NiaiekagiiageiBtt 
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Are,  thiit>  lte^€xtcnt  of  tke  gBomd  goie  ov«r,  Ui 
be'loBt'fl^t^af  ^llithe  aoqi^^  aomtdkinipr. 

taut  lofonnatbD,  and  the  fadgue  of  the  jouneji^ 
cnadyiiundstthe  new 'delights  wfakh  ate  found » 
^i^vqig  upatieTery  step.*  <  . 

"  •  .-f   t      •'      '■    [         -r  ^.  f         • „    I 

*  «  The  wzuaf  Byttem  of  LimMeui  is  foi«ided  on  die  pvtitf fitt. 

'  '4Deoidi9g  to  thil  stm^Ulv  atiuoioD^  and  pnponioa  of  the  riBO^  a 
filfiwAnf  of  ihe  flower*  These  are  again  dlTided  iiifco«rteiycfa 
are  founded  on  ihe  number  of  pistils,  or  on  some  appearance  of  «p 
1y  easy  detenni^tfiion.  The  ord^  are  again  anbdivldM  bltoptn 
liy  oom^n^  <h»l^artafofiilnielifiiB«tfba  w^  tXL  Ott  gcaer»<b0 
im  of^thflit  oM^j-^^e^padsi  are  nadfe  out  hy  enamiaingtntk^ 
afic  distittctiona.of  thegeperf^w-ands  finaUy,  the  varietia  arise  oe 
t)iat  infinite  diversity  of  colour,  and^ade,  and  taste,  and  odo<ii,i 
which  are  observable  among  difih-ent  indilridu^s  of  ihesunespia 
'  The  following  tilA*  wiH  obovey  to  tlie  reader  a  pretty  eoRtci^ 
of  thie  maimer  lo  w4iicli  limuBos  laatho^gb't  prc^ei:  to  anv; 
difiraiil  cliMiesi  with  tbo  niimher  of  orders  in  each  dass  i--«Dd  bt 
tending  to  the  nuAiber  of  stamens,  &c.  in  each  of  the  eus; 
brought  forward  to  illustrate  the  difterent  classes,  it  wiU  at  ooa 
perceived,  thbt those  belonging  to  ahf  ^nrticular  closa,  dbe  attlhi 
In «ainbel> end dii^ssHion, to  wlMt^Teroidery  (and  tiiejiaispoipi 
VKM')tter'*NKec^1^7  hiqioags  jiiBt>remisie^  that  the  nsao^ 
olasiss  theie  made  use  of,  which  are  exactly  the  same  asadope 
Xinmeusy  are  of  Greek  extraction,  and  signifying  the  munber  d 
iaenag  or  some  otlier  peculiarities  by  whicft  the  aevenl  desii 
dteifigufi^edi-^^Mis,  wbti  sigttiies  tft  WOesekbulguageatfi 
^  ^hidrltt  male;  wtfcb  Meg^aefraMMffd  by  Ihevtmev  pnt  ef  the! 
Qiay  be  Interpreted,  a  flewer^jqe  atamen.  JXa  aigniQriag  two 
Mdria  edded,-  may  in  the  like  manner  be  interpreted,  a  flower  wkh 
staoiens,  and  so  on  to  Ibe  end.  The  aame  may  be  said  of  tbeo 
pe  rtie  orders,  alihiniglT  our  limits db  ifot  peiMt  "uk  to  iaaert  tie* 
'dftilBlB.  TTJ  ^  iiH  I  Mr  nUiffttmUmi:  itrn  ITit  irk  niijiBsiiinn  jjisiii  'm 
^-^^U^drtoy  foaim/^fimk^-^  fWft  insftad  /ofewsitf  of  g|enw  1 
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3Mt   end  of  the  linoflean  aitifieial  arrange-' 
t  ia  A  ^ne  exhVMon  ot  medkid pta$its ;  and* 


or  Ji^offto^iyma,  may  be  defined  to  be  an  order  wit|i  on«. 
ea,  or  Ibe  second  order  of  «ny  class,  raeans  one  having 

two  styles,  &c, ;  and  it  need  only  to  be  kept  inTieiv 
&  'vrrote  fbr  the  whoh  wortd,  and  not  for  any  particular' 
le  convinced  of  the  propriety  'of  his  having  adopted  w 
ifvlTersally  known  among  civi^zed  nations  as  the  grcelu  . ; 

KAMKS    AUD  OEDJiasI  XXAMFLX8  IV  SACX 

ASSCS.  ^  CLASS. 

ria,  comprehends      C  Sdtwort,  Mares  tail,  Tmrmertek 

&,             •  •  S  Jasmine,  Priyet,  Sagr 

.a,            •  .  3  Valerian,  Grasses,  Com 

ria,     '    •  •  3  Scabious,  Holly 

Iria,         •  •  •?  Brimrose,  Currante 

k'va,       •  .  •  5  Snow-drop,  Onion 

dria,        .  •  4  Chiek'weed,  Lisards-tdl  - 

ria,          •  •  4  Indian  cress.  Heath 

ndria,      .  .  8  Bay,  Rhubarb,  Flowering  Rush 

Iria,          .  •  5  Rue,  Pink,  Campion    * 

indria,     •  .  6  Corollas,  Spurge,  Houseleek 

Ana,          .  •  5  Myrtle,  Hawthorn,  Rose 

idria,       •   .     •  6  Peach,  Fhim,  Apple,  Petf  • 

amia         .  •  S  Hyssop,  Snap-dragon  . 

lynamia,  .  2  Scurvy  grass.  Wall-flower 

delphia  .  9  Storksbill,  Marsh.roallow 

Iphia,  •  4  Milkwort,  Broom,  Pea 

Mle]phia»  •  4  Chocolate,  Orange,  Lemon 

Bnesiat      •  •  6  DandelioQ,  Chaimnilo^  Daisy 

.udria,  •  9  Orchis,  Arum 

oecia,          .  •  II  Bur- reed.  Box,  Nettle 

da,             •  •  14  Willow,  Hop,  Spinach 

^mia        •  •  3  Hellebore,  Ash 

»logamiay  •  4  Ferns,  Mosses,  Flaga»  I^mgias. 

stural  order  of  Palnu  was  so  little  understood  when  Linnvas 
Ins  systSMitiffsi  arrangement,  &e.  that  he  was  under  the  no- 
if  Itavtag  this  order  as  an-appoiMlix  to  his  system,  till  it  coald 
r  inf saagsltd.  It  is,  howover,  now  much  better  understood. 
11  be  ebseiftd  hsie^  that  there  are  124  arden  oomprehended  in 
I  doitti  of  LimuBuv  But  what  a  prodigious  number  of  jeiMfs 
pKbaodad  in  these  194  orders.  What  a  stili^more  astonisbiuf 
tof  9icteb^oogs.to  ihaM  goDora»  aadwhat  wrktykiiim 
t.  II.  X 
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at  Ih^  otber  end,  towiurdft  the  west»  fhae'v^nMemr' 

tfiTjfj  |)eyund  which,  theie  is  a  spot  set  ap»n»  (andir 

icad;  overshaded  hy  a  ireaenMe  yew,  that  hat  beei 

removed  for  ihe  purpose,  from  the  old  or  former  So. 

tanic  garden,)  where  the  monument  to  the  meoory 

of  the  illustrious  Swede  is  to  be  erected;— "  vim 

guigic  pen,^'  io  the  words  of  the  {nresent  pnesident  c 

the  T,ip*Mpan  Society,  *<  turns  the  wilds  of  \a^ 

into  fairy  land  ;^— ^who,  in  those  of  Doctor  Thonto; 

another  celebrated  botanist,  ^  may  be  truly  sud  i 

have  lived,  if  life  is  to  be  computed  by  acquiatioos,  d 

he  saw  and  described  mere  than  .others  had  seea ' 

done  in  a  thousand  years;  and  each  day  withluma 

pears,  from  his  gigantic  achievements,,  an  agef ^ s 

whose  name  has  been  immortalized  in  the  annaL^ 

liotany^  by  Gronovius  having  named  a  Lapland  pi] 

often 4o  be  foaad  Ia bvt  one  pardcsler  ipedes.   .Take  thetol'^ 

instance,  ef  which  (here  are  only  ^oat  spedesy  "and  what  afaM 

finite  and  endless  variety  are  to  be  found  of  this  beantifullj  Taii^ 

ornamental  flower  ?     We  have  already  notiiced  the  e^pe.  hgthi 

iidiat4Hre4bey  but  an  numy  species  and  ▼aricties  of  ipedes  of  1 1 

^  gmni,  jgrico,  or  heath,  whidi  of  itself  is  but  one  of  53  genet^ 

belong  to  wdy  one  of  the  four  orders  of  the  eighih  class  of  Liooi 

Having  once  ascertained  the  c/iass,  and  srder,  and  generot  w 

any  particular  plant  belongs,  according  to  the  macks,  or  distingd 

ebanusletiafetcs,  pointed  out  by  lanoasua,  it  will  be  found  to  ben 

difficult t task  to  iiU.up  the  desoriptioD.    Letusassumey  fori 

anyple^  •  a  Confer  well  koown^  tha  gaadan  damask,  or  huadred  I 

^0^.     It  boLoi^gs  to  the.  gfima  .nMe,-^4Cs  many  lecws,  by  wbid 

so  easily  distinguished  from  tbe  coausion  rose,  the  dog^^oce,  < 

#weet  htiex  ros^  all  belonging  to  the  aaoie  genvs^  giae  w,  k 

its  fpedfii  I  and  its^whmri  Mtoher  asd  oc  «hka^.may  beswii 

•^t^te  its  tiorie^. 

.    •  .Ihornum*s  Memwa  oT  thriala A—a  Ian,  fn^tii^U 
tany. 
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^  A,t%6L^  sarely  s  roord  ajipvdpriate  imd  Vdl 
lation  csonld  not  iiave  bden;  de^iscti^  for  ]pia0- 
>ntiti]eiit  of  this '^^o^  manty  Am  that  which 
ao^  man  J  trophies  of  bis- skill,  andr  a  spot  com- 
o  his  memory^  by  the  iacontroverttble  evik. 
\s  made  every  day  to  afford^  of  the  benefits 
ved  by  the  botanical  student  from  the  beautb- 
icit^  of  hisarrangement-f" ' 

.muea,  **  a  depressed,  abject,  Lapland  plant,  long  overlooked, 
Lt  an  early  age^  was  named,  by  Gronovius,  after  its  proto^ 
;u&.*' — See  Smith's  Introduction  to  Botany, 
is  his  artificial  system,  the  advantages  of  which  h«vfl^  Vk% 
'daoo«  of  Alexander  Cruden,  become  so  apparent  since  his 
inaeusy  it  appears,  had  set  himself  about  also  forming  a  na^ 
im  or  arrangement.     By  this  system,  he  first  formed  vege- 

>  tbree  great  divisions  according  to  the  structure  of  their  seeds; 
rst  he  comprehended- ell  plants  havhig  seeds  with  one  lobe 
i»ni  aa  oora,  gmsti,  &c  ;  in  the  second,  all  those  haTisg 
h  two  cotyledons,  as  the  bean,  &c.  $  and,  in  the  third,  the 
iving  seeds  with  no  cotyledons,  as  ferns,  mosses^  &c.  Hit 
rision  was  into  58  natural  orders,  of  which  the  first  ten  be- 
to  his  first  grand  dimion,  or  to  plants  with  seeds  of  oneco- 
;  the  ordecs  from  10  to  54,  to  his  second  grand  division,  or  to 
ith  two  cotyledons ;  and  the  remaining  four  comprehended  tb# 
with  no  cotyledons.     In  his  distinguiGhing  characteristics  of  a 

order,  it  appears  that  he  not  only  kept  the  parts  of  froctifi- 
but,  in  soow  instances,  the  hahiu  of  the  plants  in  view.  Yet^ 
t>^nding  all  the  labours  of  this  indefatigable  man,. and  hie 
ter,  which  is  described  as  being  of  the  most  amiable  natun^  sn4 
mrices  he  raodered  to  icienoe»  it  would  appear  that  be  had  his 
et. 

the  words  of  one  of  his  many  distinguished  eulogists,  now  tbst 
rest  Lionaus  is  reitooved  firom  the  efiects  alike  of  praise  and  osn- 
**  he  did  not  escape- the  attacks  of  envy  and  jealousy  ;  ner  ean 
exalted  character,  however  inoffensive  and  prudent  hope  toeae^^ 
t-    But  tbiy  never  put  iiim  ao  much  off  his  guard  ss  to.warteiti% 

>  in  coDtiQTcngr,  nor  would  lie  give  his  adversaiies  immwfliiy,  by 
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Further  on  to  the  lower  end,  on-  the  west  »de  of  tht 
garden,  we  arrive  at  the  other  arrangement  acoording  to 
the  system  of  Linnaeus ;  but  the  pknts  here  are  by  no 
-means  so  numerous  as  in  the  one  we  have  just  been  coosi* 
clecing,  although  being  na^iiTp,  or  the  produce  of  our  ovn 
island,,  they  cannot  fail. to  be  peculiarly  interesbogto 
the  British » botanist;  while,  on  the  opposite,  or  cast 
side  of  the  grounds,,  m.  a  line  wilii  this*  coUectieD,  our 
senses  are  regaled,  in  a  more  than  ordinary  manner,  bj 
the  deKghtful  fragrance  arising  from,  and  the  bcautifiil 
exhibition  of,  a  most  sumptuous  display,  or  bed  of 
roses,  containing,  it  is  said,,  no  less  than  500  in  number. 

Beyond  these,  a  little  further  to  the  south,  the  ds- 
tural  classification  or  system  adbptied  by  Jussieu,  com- 
prehendingf  it  is  presumed,  specimens  of  the  whole  of 
bis  Id  classes,  and  of  a  coni^derable  portion  of  his  100 
ordersy*  aU  appearing  in  so  many  drouiar  compirt- 
ments,  or  Kttle  pfots  of  different  sizes,  but  all  distinctly 
separated  from  each  other,  burst  upon  the  view,  con- 
veying, it  may  be  supposed,  to  the  admiring  natucalbt, 
tome  idea  of  what  he  might  ezpeet  to  see  in  the  cel^ 
br&ted  Jardin  des  phmtes  at  Paris,  where  the  spedmens 
are  arranged  according  to  this  method.-f 

traasmttting  their  namet  to  posterity  widi  his  own  ;**||  and  In  tb<Ne</ 
another :  "*  Attacked  by  numerous  and  rancorous  adTcrsaries,  vte 
cowardly  and  morosely  addressed  the  prejudices  of  the  vulgar  agsiast 
him»  he  only  retorted  by  embeHisfaing  his  portrait  with  a  monkey  tets- 
iBg  a  bear,  in  allusion  to  their  characters,  and  sensible  of  his  own.**$ 

f  Smith's  Discourse  on  the  RTse  and  Progress  of  Natural  History. 
'  $  Thornton's  Memohv  of  Lee. 

*  ^ere  are,  I  understand,  no  less  than  89  of  fhr  natural  orden  nt 
Jussl#u  in  this  arrangement     The  remaining  14,  consisting  of  ezocict 
ihat  wni'not  bear  the  rigour  of  our  climate,  are  of  course  exchidcd. 
•  t  It  seams  to  haT«  been  the  objeot  of  Jussieu  to  c«nbiB«  thenanflt 
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The  system  of  this  iDgenious  FreDchmaD,  (akhougli 
re  is  little  danger  at  preteDt  of  its  supeneding  thai 
iiinnseas,  in  those  places,  where,  in  the  language  of 
J.  E.  Smith,  *^  the  names  established  throughoot 
works  are  become  current  omn,  nor  can  thejr 
altered  without*  great  inconvenience,")  is  not 
tout  its  separate  merits ;  for  Sir  James  himself  ae- 
wledges,  «  we  shall  find  we  learn  m<»e  from  the 
bts  and  queries  of  Jusneu,  than  from  the  asser- 
3  of  m€)st  others  C*  and  were  it  for  no  other  pur* 
i  than  to  eseape  such  an  embarrassment  as  that  into 
ih  Sir  James  himself  is  sud  to  have  fallen,  by  for* 
ingthe  Freneh  naime^  when  he  wished  to  make 
e  inquiry  about  the  fructification  of  a  plant,  at  the 
brated  fionnet  at  Geneva,  it  would  be  well  for  Br^ 

)th  tke  natunl  and  artificial  ajstems  of  Liniueui  in  one^  Ba 
"^  like  LinnaDUfi  in  h\%  natural  order*,  via.  fint  dittingulshing 
s  by  the  structure  of  their  seed  i  ris.  those  which  had  no  cotyledon, 
1  he  denominated  ihefint  class ;  those  having  one  cotyledon,  of 
1  he  formed  thre$  classes ;  and  those  haTing  mora  than  one  cotyw 
I  of  which  he  formed  elcYen  classes,  so  th4t  he  had  in  all  1# 
!8,  distinguished  chiefly  hy  the  manner  of  the  insertion  of  their 
ins  and  corolla. 

each  of  these  fifteen  classes  he  comprehended  so  many  orderSp 
1  thefiffsty6  osdcrs;  intheseoondy4;  in  thetUrd,  8 ;  inthefovrtb, 
the  fiAhy  1 ;  in  the  sixth,  6f  in  the  seventh,  4;  in  the  eighth,  IBi 
■  ninth,  4 ;  in  the  tenth>  3 ;  in  the  eleventh,  3  ;  in  the  twelfth,  S^;  ut 
lirteenth,  2S ;  in  the  fourteenth,  13 ;  and  in  the  fifteenth,  5:  mah- 
X)  orders  in  all.  One  of  the  principal  merits  in  the  system  of  Jua* 
is  said  tO'  be  the  comprehensive  view  it  enables  ibe  botanist  to' 
^  tho  whole  range  of  the  vegetable  world,  including  what  Hat*-, 
i  call  monsters  in  the  vegetable  kingdom,  (i;  e.  double  flowers  j)  bv(r 
t  has  its  defects,  for,  as  has  been  justly  observed,  '*  the  insectkna, 
i  stamens  is  more  £fficult  to  uadwitand  than  tba  mere  comtini^ 
amber  of  thwou" 
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t^jsh  botat)isC8  to  make.  tkeniBelves  acquainted  with  both 
sjstems.  before  setting  out  upon  their  travelB. 

To. the.  south  of  the  arrangement. of  Jusnen,  "n 
•ome.  to  a  small  spot,  where  a  range  of  artificial  loekf 
niay^  aoon  be  expected  to  be  clothed  with  their  mtu 
able  inhabitants  ;  and  Sediums,  and  Saxifrages,  asd 
other.  Alpine  plants^,  be  added  to  the  number,  aliady 
to  be.  found  in  this,  grand  exhibition  of  the.  beautiH 
and  varieties  of  the  vegetable  kii^dom. 

Beyond  this,,  is  a.fine  sheetof  water  about  150  feet 
'  h}dgJby.;40  broad,  whkhr  has  abaadj  becoaoe  &  f^ 
oeptade  of  Water4ilies,  Sagitatius^  Typha,  ffippidv 
oc.  Mares-tail,  and.  other  aqyatic  or  walsrxplaots,"^ 
eultuie.of  the  tender  ^spedea  of  whioh»  we  aretoUt 
<^  was.  scarcely  known,  in  Scotland,  before  Mr  Haaub 
introduced  the  practice ;  and  in  his  collection,  whkhtt 
pretty  considerable,  are  a  number  of  valuable  spw- 
mens,  most  of  them  aew  in  this  country."*  In  ^ 
9?ighbpurhood  of  the  sheet  of  water^  there  isafioe 
display  of  that  beautifiiUy  fascinating,  and  long  coso- 
nuing  flower,  (but  of  recent  introduction  into  this  coon- 
try,)  the  Dahlia  ;  and,  at  a  small  distance  behind  tk 
recep^vl^.of  water^plant^i,  properly  so. called^  welui« 
4notb^  pond,  or  basing  intended  for  the  aeofmuDoda* 
tioa  of  marshy  pkuUs,  beyond  which  there  is  a  plea* 
tation  of  willows. 

.  In  short,  noticing  seern^  to  be  wanting,  or  ia  a  trua 
Q^  WW^^  to  render  this  garden  »  mcKieL  of  its  Jciod* 
Besidaa  what  aee  .akaadyenaoMrated;  for  our  liiao 
permit  us  to  do  Uttle  more  than  enumerate  them,  Ss^ 

persed  through  the  garden,  in  different  directions,  « 

-"       .       ■ "  —     ■        —  ,  — 

•  Stwk't  FIctiira  of  fidinbttiyl^  edit.  leis. 
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ve  a  numerous  coUectioB  of  the  Tarious  tribes  of  ibt 
nily  of  shrubs.  The  Cerealia  and  Graminaj  at, 
i  corns  and  grasses,  are  to  be  found  in  the  places  al- 
ted  for  them, — ^while  trees  and  shrubs,  arranged,  as 
ir  as  possiUe,  according  to  tb^  natural  affinities 
i  formed  into  belts,  as  was  before  observed,  are  made 
surround  the  garden ;  and,  (although  these  are  yet 
th^r  infancy,  which  makes  -them  form  a  fine  con- 
st with  the  venerable  appearance  of  the  Weeping" 
chy  the  Weepinff-ashf  and  the  Evergreen  Oak,  which 
^e  sevemlly  been  removed  from  the  old  garden,)  pro- 
^9  at  afntuce  period,  to  make  the  Botanic  Gavdenof 
inbargh  become  famous  for  its  refrerfiing  riiades^  its 
1  retreats,  and  ifs  venerable  walks ;  and  a  place  of 
eeable  resort,  in  that  season  of  the  year,  when  it  must 
^ssarily  be  best  adapted  for  the  purposes  of  instnic- 
t  and  improvement  in  that  amusing  and  engaging 
nee  for  which  it  has  been  set  apart, — ^by  the  beautie* 
Flora  being  in  their  most  luxuriant  state,  and  her 
iders,  in  consequence,  most  amply  disclosed 
Meantime,  there  is  little  doubt,  that  under  the  inde- 
gable  care  and  scientific  management  of  Mr  Macnab, 
^ill  every  day  becpme  more  and  more  interesting.  In 
sequence  of  which,  and  the  laudable  exertions  of 
:tor  Graham,  to  render  a  pleasing,  but  hitherto  too 
^  neglected  study,  more  popular,  it  is  to  be  hoped, 
t  £dip.burgb  may  become,  at  no  great  distanoe  oC 
e,  the  Upsal  of  Britain,  and  be  no  less-famed -for  it# 
anicitl  Icnowl^dge,  than  it  has  long  b^en  as  a  School 
Medicine* 
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CHAPTER  XXIX. 

ANIMALS. 


The  Frttlh  water  Polypus  one  of  the  cohuet^rtg  links  between  the  Ve- 
>  geCflS>Ie  and  Anhnal  Kingdoms. — Linnaean  classification  of  Aninab 
.  ---Astonishing  number  of-^Yet  all  are  comfiartably  lodged,  dothed 
and  fed.<^^Surprising  instincts  of  domestic  animals  in  the  choiea  of 
their' food. — The  situations  and  clbthiog  of  animals  well  adapted  ibr 
'  them — The  former  regufated  according  to  tfieir  size — TBe  htUr^ 
'  according  to  temperature. — Winter  clothing  of  animals^-Smnmer 
ciothing*-^Casting  of  the  hair» — Moulting  of  Birds.— Change  of  coU 
4Nir  in  tome  Animals  according  to  temperature.— >HarnMny  <if  the 
UcuTerse^  how  preserved. — Internal  structure  of  Animali^  an  cri* 
deooe  of  their  Divine  origin — Motion,  a  distinguishing  charafteiis* 
tic  of   Animah. — OrgaAs   of   sense — Of   respintidn. — Amaaing 
•  quantity  of  blood  that  passes  through  the  heart  of  animala  in  S4 
hours.— Every ,part,  or  organy  in  the  Animal  economy  i 
and  wisely  placed — Natural  reflection,  arising  firom  .the  : 
in  which  animals  are  reproduced — Provision  made  by.  nature  /or 
'  keeping  them  within  due  limits. — Animal  instincts. 


■  "  Let  %L$  read 


The  Living  Page,  whote  every  chwraettf 
JkUgJUty  and  gwes  ia  wisdom*" 

**  Vast  chain  ^  being  /  which  from  Gon  hegan^ 
Hature^s  scarce  tentientf  up  to  perfect  mdn : 
Beast,  bird,  fish,  insect ;  what  no  eye  can  tee. 
Ho  glass  can  reach— from  infinite  to  thee*'* 

"  Jnd  (joo  made  the  beast  of  tk$  earth  after  Ms  Und^  and  eaUle 
eftwr-ihair  kind,  and  every  thing  that  creepeth  upon  the  earth  afttr  Ms 
kmdi  emd  God  mm  that  it  was  good," — Qmv.  u  85. 

Ik  aBoending  from  the  Vegetable  to  the  Aviical 
KiHGDOM,  one  cannot  help  his  attention  being  forci* 
My  eogaged  by  the  singular  construction  and  affi^KJi^ 
properties  of  those  lUik  wonders,  found  at  the  bottmi 
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les,  and  adbering^^tG^thie.  underside  of  tbe-brpBdu 
>r  Aquatic  Plants,  known  by  the  name  of  Fre^hh 
^olypuses.         '  '  ' 

hat  little  thing;  in  form  of  a  funnel  or  ^a^  ad* 
by  the  lower  extremity  to  some  extraneous  sub- 
It  the   bottom  of  the  water  !-^Observe  how  it 
>ut  its  slender  arms  from  the  margin  of  its  wide 
and  casts  them  around,  occasioning  a  vortex  in 
d ! — See  how  these  insects,  atler  being  drawn 
It  vortex,  are  caught  hold  of  by  its  arms,  and 
3d  to  the  mouth  with  a  celerity  that  is  astonish- 
Kit  for  these  signs  of  life  and  animation,  would 
\  have  taken  what  you  first  saw,  to  be  a  flower  ? 
)8erve  how  it  shoots  out  from  its  sides  something 
t  of  buds— -return  in  a  few  days,  and,  what  do 
bold  ?— these  buds  converted  into  perfect  Po|y- 
but  still  adhering  to  the  parent— >See  how,  by  a 
jerk,  they  separate,  and  immediately  fix  in  other 
«8  ;^-cut  one  of  these  in  two,  the  upper  part 
out  a  tail,  and  the  under  produces  a  head ; — 
e  in  three,  and  the  upper  and   under  do  the 
while  the  middle  division  produces  both  a  head 
tail ; — cut  one  down  lengthways  to  the  middle, 
u  have  a  monster  with  two  heads ;— divide  these, 
wd  again,  as  often  as  you  please,  and  you  have 
fa  with  many  heads ; — ^in  short,  cut  the  Polypus 
Di  or  ten  hundred  parts,  the  effect  will  be  the 
and  you  will  have  as  many  Polypuses. 
he  Sensitive  Plant,  the  Hedysarum  Gyram^  and 
'  Fly^Trapj  may  be  considered  as  so  many  links 
ich  the  vegetable  creation  ends,   these  livinff 
>  if  we  may  use  the  expression,  and  animaljlawer^ 
are  found  adhering  to  the  rocks  on  the  sea  shore. 
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jtaflj^  :a»  w^  «B  tkfii  Ojstnr^  and  other  sandUlaU  (whMi 
&rm  tbeiamneclioii  beljvrixi  tbeaahnaiaiid  the  nnoenl 
kingdom,)  be  reckoned  among  diose,  at  which  thatmy^ 
tmoua-  and.  miiltttudiwiai^  order  of'  beiags  b^ns, 
mhikk is epntimiedin isochan  infinhtarde of  shapeft and 
aiaes^  shades  ahd  difibrenees^  and  possessed'  wkh  sudi 
A  number  of  dissimilar  appetites  and  instincts,  from 
the  lovest  gradation  amongst  the  number  of  these  im- 
perfieotly  focmed  animals,  called  ZoophyieSj  till  itanives 
at  that  most  complete  piece  of  natare^s  workmsmhip— 
Xhat  oape-stone  of  the  inferior  creation,  or  link  which 
unites  it  with  superior  intelligences-*-BCAN.* 

*  lionanis  has  dividiid  the  aiiiiiial]uiigdMn4mDth«lii«ftUMiig 


1.  Mamkaua. — Animals  with  red  warm  blood ;  ^^ipaioni}  tba 
IB  to  say,  producing  their  young  alive,  and  afterwards  giTing  them 
tuck  ;  which  class  contains  not  only  the  quadrupeds,  hot  whalAsi  bit- 
friudei^  ttaoholots,  &c. 

.8.  Avss«-«- Animals  with  red  vform  bloody  Iiko>tfa0-fi9n>0|.ln* 
which  are  Oviparous,  or.produce  their  young  by  means  of  egg^  tf^ 
^are  feathered.     This  class,  I  need  scarcely  add,  is  that  of  birds. 

8«  AicFHiBiA,  or  Amphibious  animals,  distinguished  by  their  ecld 
¥edbhoS,  and  breathing  by  means  of  lungs ;  in  whidiis  comprebeoded 
•U  tho  wietiesfof  lepttks  and  Mrpenli. . 

4.  Rkscks,  or  Fisuts,  distinguished  as  the  last  by  their  ceU  f*^ 
Uoodf  but  differing  from  them,  by  breathing  by  means  of  gills. 

5.  Insects,  so  denominated  from  the  greater  part  of  them  hsTiflg 
a  kind  of  separation,  by  which  they  appear  almost  cut  in  two  io  ti>« 
middlft.  These  are  distinguished  as  a  class,  by  thdr  C9id  vAUeHMit 
having  antenosB,  or  feelers,  on  the  head,  and  artioiilated,or  joiaM 
organs  of  motion. 

6.  Vkrmss,  or  Worms— Being  animals  with  co^d  wkUe  hlood  lib 
the  former, — have  tentacula,  but  without  antenns  and  articulated  of' 
gans  of  motion.  This  class,  it  must  be  obserred,  aldioogfa  niiD^ 
Venues,  or  Worms,  contains  a  great  Tariety  of  attimak^  wry  difiit"' 
in  thehr  aiq^eanBoe,  &c.  from  those  to  which  the  tana  is  iwmUj  *P* 
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number  of  ftiliiimted  cm^ree,  .is  prodigious  in- 
The  wbcde  creation  teems  ^itwere  iv^ith  exUu 
—The  drj^-land  sends  forth  its  mnliitudes  ;<i^tbe 
h  its  swarms; — the  aea  (its.inimsroiis  i^hoals  :«-^ 
e  very  depositories  of  eormptioa  produoe  their 


is 


!♦ 


notwithstanding  these  immense  numbers  I-^his 

s  not  only  the  order  of  Zoophytes,  which  I  have  already  taken 
r,  belong  to  it ;  but  various  kinds  of  shell  fish,  and  crustaceous 
such  as  sea  hedgehogs,  sea  stars,  &c. 

}  six  classes  are  made  to  comprehend  so  many  mtferf,—- these 
(o  many  geriera, — and  these  genera  so  many  «7)ecie«,-^4nak- 
11,  according  to  a  table  now  before  me,  464  genera,  and  these 
ing  already  no  less  than  22,050  species,  of  which  2910  are  Bri- 
iut,  who  can  enumerate  the  eoundess  myriads  of  the  subspecies 
ieties,  and  individuals,  which  may  be  supposed  to  proceed^  or 
out  from,  or  belong  to,  the  numerous  distixict  species  of  wi^ 
pon  the  face  of  the  earth ;  especially,  when  it  is  considered,  how 
lore  still  remain  to  be  added  to  the  above  estimate  as  the  fruHa 
em  discovery,  and  from  regions  yet  unexplored ! — that  nearly 
the  number  of  infusory  animalcules  was  known  to  exist  in  the 
eth  year  of  the  last  century,  to  what  are  comprehended  in  the 
»lculation, — and,  that  the  late  Mr  Hollmann  has  computed  that 
It  of  a  carp,  two  pounds  weight,  contains  upwards  of  25S,00Q 
IS  of  spermatic  animalcules  j  !*' — See  BlumenbadC$  EUmerUs  of 
il  Nisiory^  p.  277,  edit  182S. 

1  the  class  of  Insects  alone  there  are  a  greater  number  of  spe« 
an  there  are  kinds  of  Plants  on  the  surface  of  the  earth.  In  a 
ain  water,  after  standing  some  days,  Mr  Lewenhoeck  discovered 
lerable  animalcules  many  thousands  of  times  less  than  a  grain 
],  and  in  proportion  to  a  mite  as  a  bee  is  to  a  horse  !  Having  ex. 
d  the  melt  of  a  cod,  he  ^concluded  that  it  contained  more  living 
Icules  than  there  were  people  living  in  the  world ;  and  by  a  me- 
ie  made  use  of  in  order  to  ascertain  their  comparative  sise  with 
bickness  or  breadth  of  a  hair  of  his  head,  it  was  found  th«| 
KX)  of  these  minute  ^creatures  are  but  equal  to  a  globe  whose  dim* 
*  is  tb«  b«e«dth  of  a  hair.— i7ow  amazing  the  wonden  of  Omni* 
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amazing  diversity  of  form  and  bulk,-  of  ta$te  and  ha^ 
bit,  ALL  are  conveniently  and  comfortably  lodged  ;— 
ALL  are  fed  to  their  hearths  content  at  the  same  common 
table,  and  in  such  a  manner  as  not  a  fnigmeiit  can  be 
lost;  while  each  pursues  the  particular  path  chalked 
out  for  him  by  nature,  without  repining  or  envying  at 
tlielotbf  his  neighbour.*    How  suiprising,  that  of  the 
eight  or  nine  hundred  various  grasses  and  other  plants, 
which  Linnaeus  considered  as  adapted  for  the  subsistence 
of  domesticated  animals  the  produce  of  his  nativecoun- 
try— the  cow  should  consume  two  hundred  and  eighty- 
NX  in  her  usual  pasturage,  rejecting  one  hundred  and 
eighty.four ; — ^the  goat,  four  hundred  and  eighty-eight, 
rejecting  ninety-two ;-— the  sheep,  four  hundred  and 
seventeen,   rejecting  one  hundred   and  twelve; — the 
horse,  two  hundred  and  seventy  eight,  rejecting  two 
hundred  and  seven ;— -the  hog,  one  hundred  and  seven, 
rejecting  one  hundred  and  ninety. 
.    The  unwieldy  Whale  in  the  Greenland  seas ;  the 
numerous  herds  of  Elephants  which  graze  the  exten- 
sive regions  betwixt  the  river  Senegal  and  the  Cape  of  I 
Good  Hope ;  and  the  gigantic  Ostrich  of  the  sandy  | 
borders  of  Egypt  and  Palestine;  roam  as  much  at  large 
as  the  winged  insect  that  flits  from  flower  to  flower,  or 

*  It  is  wonderful  to  observe  how  well  adapted  are  the  various  tpp^ 
tites  of  his  creatures,  to  ful61  the  will  of  the  Great  Creator,  timt 
^^  o  fragment  may  be  lost.  Some  animals  of  the  carnivorous  kind 
have  an  unquenchable  thirst  for  blood  warm  from  the  animal;  othen 
Are  satisfied  with  the  flesh  newly  killed;  a  third  are  not  pleased  with 
h  till  it  18  in  a  state  of  putridity  ;  of  those  of  another  descriptioo  m>id* 
IWe  upon  fruito  and  roots ;  others  can  partake  of  bark  and  leaves ;  > 
ifaird  put  up  with  the  soft  herbage  of  the  meadow ;  while  a  fottrtb  «* 
tontcnt  with  the  very  refuse  of  our  fields  and  gardeni. 
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1  viable  Animalcule  whieh  swims  in  the  liqiaid 
The  Polar  Bear  of  the  Arctic  Circle,  wrapt  up 
K  shaggy  coveriog — the  Ermine  of  Siberia  in  his. 
nantle,— and  the  Water-Fowl  with  her  thick-set 
gathers — ^no  doubt  feel  as  comfortable  as  the  Bar-. 
C0W9  almost  naked,  the  Rhinoceros,  sheltered 
the  tropical  heats  by  his  coat-of-roail,  or  the  mon* 
s  Hippopotamus  (the  Behemoth  of  Job)  when  he 
B  to  cool  himself  at  the  bottom  of  the  African/ 
L*     Those  abhorred  insects  and  worms  which  feed. 

The  ftame  circumstances  which  enable  the  Negro  to  go  about 
ate  approaching  to  nakedness,  and  impel  the  inhabitants  of  the 
Regions  to  cover  themseWes  with  woollen  cloth  or  skins,  operate 
ulating  the  clothing  of  quadrupeds  and  birds.  In  the  warmer 
s,  it  is  requisite  to  suffer  the  temperature  of  the  body  to  bd  di- 
led ;  while,  in  the  colder  regions,  the  very  opposite  object  is 

at«  In  the  former  case,  the  hair  or  feathers,  are  thinly  spread 
itae  body,  while^  in  the  latter,  they  ibrm  a  close  and  continimus 
ng.  In  the  dogs  of  Guinea,  and,  in  the  African  and  Indian 
I  the  fur  is  so  very  thin,  that  they  may  almost  be  denominated 
In  the  Siberian  dog  and  Iceland  sheep,  on  the  other  handt 
ody  is  protected  by  a  thicker  and  longer  covering."— '^^^tiMil^'t 
9oj}hy  of  Zoology,  vol.  ii.  p.  12,  edit.  1822. 
1  this  is  not  all :  In  the  words  of  the  some  author  **  previoits  to 
r,  the  bair  is  increased  in  quantity  and  length.     This  iocresse 

a  constant  ratio  to  the  temperature ;  so  that  when  the  tempera- 
decreases  with  the  elevation,  we  find  the  cattle  and  horses  living 
rms  near  the  level  of  the  ses,  covered  with  a  shorter  and  thinner 
ban  those  which  inhabit  districts  of  a  higher  leveL  Cattle  and 
IS,  boused  during  the  winter,  have  shorter  and  thinner  bair  than 
)  which  live  constantly  in  the  open  air.  The  bair  is  likewise  shor* 
nd  thinner  in  a  mild,  than  during  a  severe  winter, 
bis  winter  covering,  if  continued  during  the  summer,  would  prove 
nveniently  warm.  It  is,  therefore,  thrown  of  by  degrees  as  the 
mer  advances ;  so  tliat  the  animals  which  were  shaggy  during  the* 
1  months  become  sleek  in  the  hot  season."     This  process  of  cdsf^' 

(he  hair,  which  takes  place  at  different  seasons,  according  to  th# 
Uitution  of  the  auimal|  with  respect  to  heat,  is  no  doubt  a  wonder- 
VOL.  U,  L 
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upon  ordure,  or  stiil  more  loathsome  that  riot  in  putre- 
faction, we  have  reason  to  believe,  feed  as  deliciooslj 
as  the  Racoon  on  his  West*Indian  sweets,  or  pamper- 
ed  Lap-dog  from  the  hand  of  its  mistress.  And  if  the 
foxes  have  holes,  and  the  birds  of  the  air  have  nestsi 
we  have  no  reason  to  suppose  but  the  former  feel  as 
happy  when  they  have  formed  their  habitations  at  a 
convenient  distance  from  the  hen-roost,  and  the  latter, 
when  from  their  lofty  situations  they  can  behold  the 
fowler  at  a  distance, — as  the  flocks  and  herds  which  graie 
our  fields,  or  the  domestic  fowls  which  partake  of  our 
care  and  bounty.  By  this  wise  and  happy  arrange- 
ment,  the  harmony  of  the  Universe  is  preserved,  and 
the  prodigious  multitude  of  Earth's  numerous  tenants 
enabled  to  exist  without  murmur  or  complaint,  and 
without  disorder  or  confusion. 


fbl  and  beneficent  contrivance  of  Nature  ;  but,  it  is  not  more  lo  tbio 
the  moulting  of  birds,  which  is  another  preparation  for  winteti  and 
neither  of  them  are  more  remarkable  than  the  change  tf  eohur  that  if 
obeenfed  to  take  place  in  the  clothing  of  some  animals,  in  certain  titii- 
ntions,  and  at  different  seasons  of  the  year»    *'  Among  quadrupeds,** 
Dr  Fleming  obsenres,  **  the  Alpine  hare  is  a  very  remarkable  eiao- 
ple.    It  is  found,  in  this  country,  on  the  high  mountains  of  the  Gram- 
pian range.     lu  summer  dress  is  of  a  tawny  grey  colour ;  but,  about 
the  month  of  September,  its  fur  gradually  changes  to  a  snowy  wliils- 
oeas.     It  continues  in  this  stale  during  the  winter,  and  resumes  iti 
plainer  covering  again  in  the  month  of  April  or  May,  according  » 
the  season. "    The  colour  of  white  seems  to  be  peculiarly  adapted  for  a 
cold  climate,  and  we  need  no  more  be  surprised  to  hear  of  white  harei 
in  Melville  island,  than  of  white  bears  in  Greenland;  butreaUVt  t0 
behold  an  animal  of  one  ooloar,  when  our  fields  put  on  the  vodafi^ 
or  dusky  hue,  assuming  another,  when  its  retreaU  are  clothed  «iik 
their  winter  garb  of  dassling  whiteness,  has  something  in  it  so  pcco* 
Iknrly  striking,  that  the  worshippers  of  blind  chance,  if  any  radk  b»> 
ings  etiU  exist,  must  blush  at  the  disclosure. 
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But  if  we  attend  to  the  interaal  structure  of  these 
vonderfttlly  compIiGated  and  intricately  woven  ma* 
dimes,  called  AmrnaU^  we  will  still  find  more  reason 
to  admire  and  adore  that  Ikcohprkhbksiblb  fiKiiiCy 
irhose  omnipotent  fiatjiirought  them  all  into  exbtenoe. 
N^o  wonder  that  Galen,  at  the  ught  of  a  human  skele- 
ton, should  relinquish  his  former  atheistical  thoughts; 
and,  that  the  Psalmist,  on  the  contemplation  of  his 
material  structure,  should  exclaim :  «<  I  am  fearfully 
and  wcmderfuUy  made  \^  but  the  greater  surprise  is, 
that  so  0iany  skeletons  of  animals  and  anunated  woi^ 
ders,  can  be  beheld  with  so  much  indifference,  by  ih&t 
crecOure^  to  wlkom  God  ha$  given  refkctknjbr  the  lois- 
eH  ^purpoies ;  for  to  what  purpose  can  the  thoughts 
of  man  be  better  applied  than  to  the  contempUtion  of 
the  Deity  through  the  medium  of  his  works!— 
"  What  variety  of  springs,  what  forces,  and  what  me- 
chanical motions  (says  Buffon)  are  enclosed  in  this 
small  part  of  matter  which  composes  the  body  of  an 
animal !  What  properties,  what  harmony,  and  what 
correspoodenoe  between  the  various  parts !  How  many 
combinations,  arrangements,  causes,  effects  and  prift. 
ciples,  conspire  to  complete  one  end  ;^* — and  another 
writer  observes :  <<  In  the  angle  ounce  of  matter  which 
composes  the  body  of  a  Sparrow,  we  see  all  the  instn*. 
ments  necessary  for  eating,  for  digestion,  for  resfnm- 
tion,  for  seeing,  for  hearing,  for  smelling,  for  walking, 
for  flying,  for  the  performance  of  every  animal  funs- 
tion,  and  of  every  motion.  All  the  parts  of  the  con^ 
plicated  machine  are  perfectly  appropriated,  complete^ 
ly  adapted  to  their  respective  uses,  and  all  disposed 
with  the  most  exact  organization.* 

*  AU  this  it  very  true;  but  would  not  th*  wonder  have  been  itfil 
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Motion  is  one  distinguishing  chaeactoittic  of  the 
Animal  from  the  Vegetable  Kingdom  of  nature,  and 
this  peculiarity  will  be  found  to  be  absolutely  neoe»> 
sary ;  for  if  the  food  or  nutriment  of  animals  is  not 
brought  to  them  as  to  plants^  by  means  of  roots  or 
other  conductors,  they  must  needs  go  in  search  of  it; 
and  how  wisely  are  they  furnished  with  instruments  for 
the  purpose,  some  in  the  form  of  limbs,  some  of  wingi^ 
some  of  fins ;  and  some  of  the  reptile  tribe  are  enabled 
to  move  by  the  disposition  of  the  muscles  and  filves  of 
their  bodies. 

But  what  would  this  power  of  motion  and  means  of 
performing  it  have  signified,  had  these  creatures  bees 
left  to  grope  in  the  dark,  without  ability  to  distinguish 
the  good  from  the  bad, 

'<  To  shun  their  poison,  and  to  choose  dieir  food.* 

-^Might  they  not  as  well  have  remained  ta  perish  oa 
Ibe  spots  which  gave  them  birth,  as  to  have  strayed  on^ 
ly  to  get  their  frames  shattered  by  every  intervening 
obstacle,  or  the  vital  spark  extinguished  by  mistaking 
the  baneful  plant  for  the  wholesome  berk  To  remedy 
amdl  evils,  however.  Nature,  or  rather  the  God  cf 
Naiut^,  (for  in  this  sense  I  wish  always  to  be  under* 
■tood),  has  not  only  provided  them  with  senses  but 

nore  augmented,  had  the  specimen  been  taken  from  among  those  littfo 
fiUnositi^*  Qf  th«  Weslam  Hemispbere,  csUed  Humming-birds;  with 
the  addition*  that  iu  beak  is  pointed  like  a  needle,  its  claws  not  tbicka 
than  a  common  pin ;  that  its  nest  is  about  half  an  ineh  deep»  its  egg 
about  the  aze  of  a  smaU  pea;  and  that,  never theless,  this  diminutiTe 
bird  is  adorned  with  a  plumage  of  the  richest  hues,  and  oorered  with 
a  4owa  that  makes  it  rcMmhie  a  veWet  flower :  But,  indeed,  the  struo* 
tjim  of  tbf  sneiallest  ipseot»  or  minutest  animal,  in  |he  creation  ni  God, 
carries  along  with  it  the  most  indisputable  evidence  of  a  divine  origin; 
>>*Qid7«  (bsl  it  is  beyond  the  possibility  of  art  to  imitate  or  the  utmort 
^nMl^  9i  liMm»9  iogMiiUJty  ^  .comprehend ! 
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aken  the  utmost  precaution  to  guard  from  external 
Y  these  wonderful  pieces  of  exquisite  skill,  as  well 
at  seixi  of  aU  senscUian  from  whence  the  rami& 
ns  of  the  nerves  take  their  tise.* 
ithout  breathings  to  put  the  wheel  in  motion  af 
istern,  no  animal  could  exist ;  and  how  admirably 
ted  and  guarded  also  are  the  organs  of  respira- 
and  that  myskrums  movement  <<  that  faints  not, 
ler  is  weary,**  but  by  night  and  by  day,  asleep  or 
ce,  in  motion  or  at  rest,  beats  in  unremitting  puU 
•ns  with  greater  regularity  than  a  watch,  in  the 
st  of  some  animals  for  60,  in  some  70,  and  in 
rs  upwards  of  100  years  ;"|-  for  if  the  brain  which  is 

What  a  curioiis  and  wonderful  piece  of  mechanUm  is  the  hwmm 

so  admirably  contrived  with  itis  various  coats,  muscles,  vessels,' 
>ura,  ii«rres>  and  retina,  for  the' purposes  of  vision?  How  exeeU 
Its  situation*  for  the  use  it  was  designed,  and  how  safely  guarded, 
le  prajectiDg  eye-brows  and  watchful  eyelashes,  ever  on  the  alert, 

external  injury  ?  The  Ear^  too,  is  a  most  wonderful  structure^ 
rived  by  its  ridges  and  hollows  to  gather  and  concentrate  sounds' 
Jiey  strike  on  the  transparent  membrane  that  forms  the  surfiice  of 
Immy  although  deeply  lodged,  that  it  may  also  be  preserved  ftvm 
rard  accident— >These  are  strange  pieces  of  mechanism  indeed ! 

is  not  the  conclusion  that  the  Psalmist  drew  from  a  considera* 

of  them,  very  natural  t  "  He  that  planted   the  ear^  shall  he  not 

f — Jie  that  formed  the  eye,  ehaU  he  not  tee  f 

QuantUj^  of  Stood  m  Animah, — ^Those  who  have  not  considered . 
•ubject,  must  be  surprised  at  the  quantity  of  blood  which  passes ' 
High  the  heart  of  any  moderately  sised  animal  in  the  course  of  S4 
ft.     In  man,  the  quantity  of  blood  existing  in  the  body  at  any 
en  moment,  is  probably  from  SO  to  40  pints.     Of  this,  an  ounce 
I  a  half,  or  about  three  table  spoonfUls  are  sent  out  at  every  stroke, 
ieh  multiplied  into  75,  (the  average  rate  of  the  pulse^)  give  1 12.5  ' 
^^^  or  seven  pmts  in  a  minute ;  t.  e.  490  pints,  or  5S.5  galkms' 
an  hour  ;  and  1260  gallons,  i.  e.  nearly  24  hogsheads  in  a  day. 
^f  If  we  reodneet  that  the  whale  is  said  to  send  out  from  its  heart  -. 

each  ttioke^  i$  gallons,  the  hnaginirtioo  is  overwhelmed  with  the 
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tl^  ppincipal  seat  of  all  sensation  is  eni4roned  round 
with  such  a  hard,  thick^  and  tough  substance  as  the 
«kulU — the  Tieart  and  lungs,  which  act  so  important  a 
part  in  performing  the  vital  functions,  are  wisely  placed 
in  the  centre  of  the  body,  and  encompassed  by  a  double 
fence, of  bones  or  ribs,  muisdes  and  skin.  I  might 
also  notice  the  admirable  structure  and  wise  disposi- 
tion of  the  other  parts  in  the  animal  econcMsy,  but  tbia 
would  be  inconsistent  with  my  present  limits  and  de- 
sign ;  I  must,  however,  observe,  on  the  whole,  that 
each  will  be  found  most  conveniently  situated  for  its 
respective  uses,  and  formed  in  the  wisest  manner  for  its 
various  purposes; — 'that,  while  nothing  is  awanting  to 
render  the  structure  complete,  there  is  nothing  super- 
fluous or  made  in  vain.  The  feekra  of  the  Butterfly 
are  no  less  essential  to  her  welUbeing,  than  the  |in)^ 
d9  of  the  Elephant ;  and  the  leg  of  the  Fly  can  no 
more  say  to  its  mng^  than  the  eye  of  the  Human 
Body  to  its  Tiand^  "  I  have  no  need  of  thee.* 

But  if  the  right  consideration  of  the  structure  of 
iwimals,  as  well  aa  the  wise  provisbn  made  for  thor 
lodgment  and  subsistence,  must  convince  the  most  scep- 
tical that  all  are  the  doings  of  a  Being  infinite  in 
power y  andjearjid  in  working;  and  inspire  the  reli- 
gious  philoso[Aer  with  such  sentiments  as  David  ex- 
pressed when  cbiitempUvting  the  formaUon  of  the  hu- 
man frame ;  must  we  not  also  adopt  such  language  as 
he  made  use  of  on  another  occasion,  and  say,  when 
reflecting  on  the  manner  in  which  these  creatures  are 
re}nroduced,  and  the  wonders  of  that  pro^reative  power 
by  which  a  continued  succession  i»  kept  up :  Thine 

•ggregate  of  tiie  quantity  that  must  paas  throogh  the  bnrt  of  tluitflu- 
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9aw  ihem  when  they  were  made  in  secret^  and 
vLsJy  wrought  in  the  lowest  parte  of  the  earth. 
:ber  they  come  into  the  world  in  the  shape  of  ani« 

completely  formed,  or  through  the  medium  of 

^ill  the  business  of  generation  must  retnain  a 
Ty,  and  be  reckoned  amongst  the  number  of  the 
things  of  God !  .  * 

le  provision  for  keeping  the  number  of  living 
ires  within  due  limits,  is  no  less  remarkable  than 
br  bringing  tfaem  into  being.<*>The  most  f<Hrmid» 
nonsters  are  thinly  scattered,  or  conlGned  to  par- 
r  spots.  Long-lived  animals  are  observed  to  have 
oung  at  a  time ;  while  those  of  the  greatest  utili« 
r  such  as  are  used  for  animal  food,  abound  in 

climate,  and  the  short  in  duration  are  uncom- 
y  prolific  1 

le  instinct  displayed  by  many  of  the  irrational 
ion  for  the  preservation  of  their  young,  is  also 

astonishing,  and,  in  some  instances,  has  been  re- 
d  to  as  examples  of  the  strongest  proofs  of  aiFec- 
«  How  oflen^'*  says  our  Saviour,  ^<  xocfuld  I 
gathered  thy  children  together  even  as  a  hen  gather^ 
er  chicTcens  under  her  tsnngs,  and  ye  would  not  /"^i— 
there  are  some  of  this  order,  who  stand  not  long  in 
of  parental  protection  and  instruction,  for  the 
^  calved  Hippopotamus  on  the  death  of  his  dam, 

at  the  sight  of  danger,  betake  himielf  toa  place  of 
'Y  in  his  natural  element  the  bottom  of  the  river*. 

thU  might  bring  me  ta  speak  more  fuUj  of  those  particular  in- 
»  by  which  animals  are  distinguished ;  but  as  I  shall  baya  occa- 
to  notioe  a  few  of  these  in  considering  some  peculiarities  in  the 
"cnt  orders  as  I  go  along,  I  shall  here  drop  my  general  smrtey, 
prooeed  in  viynasV  chapter  to  ooiiaidcrth»  cedar  of  Qtuulnipfedk 
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CHAPTER  XXX. 

AWIMALS,  CONTi:NUED.^QUADRUPEDSk 


Quadropeda,  whence  they  derive  their  name^l^se  confonaatioo  of 

their  several  parts — Striking  peculiarities  in  the  structure  of  aoms 
of  them — But  all  well  adapted,  or  accommodated,  to  their  seTeral 
sippetltes,  dispositions  and  habits. — Bsirticular  instincts. — Of  tht 

•  Orang  Outang.^The  Beaver. — The  Elephmt ^The  Dog^^Ths 

,  Monkey  -.The  Cat.— The  Hare.~Tbe  Lion.— The  Bear — Tbs 
I]^-«The  Chamois  Goat.— Wplves. — The  Hedge -hog. — Porcu. 
pine.  •'-Armadillo. — Norway  Rats. — Horses.  —  Oxen. — Swineb— 
Uses  of  Quadrupeds — A  few  of  them  enumerated. 


"  Ifor  will  it  less  delight  tfie  attetUive  sage. 

To  observe  thai  instinct,  which  unerring  guidee 

The  brutal  race,  which  mimics  reason**  lore^ 

And  oft  transcends,'**  aoxiETiLib 

**  *Tis  inttinct  that  directs  the  timid  hare 

To  choose  her  $oft  abode^     With  steps  peversedf 

She  forms  the  doubling  maze :  then,  ere  the  mom^ 

Peeps  through  the  clouds,  leaps  to  her  dose  recess.'" — VBOMSoiff 

'*  Now  all  is  hushed,  save  where  the  weak  eyed  Bat, 
Withsltorts/iriU  shrieks,  Jlits  by.  on  leathern  wing*"  cotUMk 

..  **  Who  hath  sent  o%a  the  wild  Aufree  f  or  who  hath  looted  the  bands 
of  the  wild  Ass  ?  Canst  thou  bind  the  Unicorn  with  his  band  in  tk 
/ksrrow  f  or  will  he  harrow  the  valleys  after  thee  t  Mast  thou  gwen  tht 
horse  strength  f  hast  thou  clothed  his  neck  with  thunder  /'*-^oab  iixis. 

*'  JBvery  beast  oftheforeHis  mine,  and  the  cattle  upon  a  thousoni 
MUs.^  know  all  the  fowls  of  the  mountains  ;  and  the  wild  beasts  cf 
the  field  are  mine,** — rsALMs,  1.  10  and  II. 

Of  the  order  of  Quadrupeds,  it  may  be  remarked  in 
genera]^  that  they  derive  their  name  from  the  number 
of  their  legs ;  and  this  naturally  occasions  in  those  that 
make  use  of  them  for  the  purpose  of  walking,  the 
proqe  or. horizontal  posture^  by  which  they  are  discus* 
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led ;  but  thisposture,  far  from  incommoding  them^ 
f  the  wise  conformation  of  the  other  parts,  rendered 
[lost  commodious  possible  for  their  habits  and  man- 
(  living.  Quadrupeds  are  for  the  most  part  fur^ 
d  with  tails,  and  these  are  highly  useful  in  the 
ice  of  arms  for  sweeping  off  vermin  and  trouble^ 
animials. — ^Having  no  hands  to  lift  their  food  to 

mouths,  the  necks  of  this  order  are  in  general 
srtioned  to  the  length  of  their  fore  i^s ;  their  legs 
natle  to  bend  in  such  a  direction  as  with  the  great* 
ise  to  facilitate  their  motion  forwards ;  they  have, 
lie  most  part,  a  covering  of  hair  or  wool ;  and, 
the  weight  of  the  head  might  not  become  too  heavy 
e  act  of  feeding,  each  of  these  animals  is  fumislw 
ith  a  strong  tendinous  insensible  ligament,  braced 

the  bead  to  the  middle  of  the  back,  which  both 
les  them  to  support  their  burden  with  ease,  and  to 
rer  their  head  at  pleasure. 
I  the  particular  construction  of  the  various  species 
luadrupeds,  with  their  several  dispositions  and  ap* 
es,  there  are  several  things  very  remarkable ;  but 
an  only  notice  a  few  of  them,  in  which,  the  wisdom 
goodness  of  God,  in  adapting  them  so  wonderful- 
» their  different  situations,  habits,  and  manner,  of 
g,  are  very  conspicuous. 

nimals  of  the  graminivorous  kinds,  such  as  the 
*8€f  the  Oa^f  and  the  Sfteep,  are  not  only  furnish*' 
nih  masticating  organs,  adapted  to  the  sojfl  herb^ 
they  eat,  but  their  intestines  are  so  disproportion- 
'  longer  than  that  of  the  carnivorous  kind,  that,, 
le  the  intestines  of  a  Sheep,  measure  thirty  times  the 
;th  of  its  body,  that  of  a  wild  cat  is  only  three 
»  the  length  of  his :— being  of  harmless  disposidons 
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Aeep  are  also  only  armed  \?ith  defensive  weapons,  and 
for  mutual  safety  they  associate  together  in  herds. 

Those  on  the  contrary,  whose  natures  are  fierce  and 
flarage,  and  whose  cruel  dispositions,  like  those  of  the 
Tiger  and  Hyenay  cannot  be  satisfied  but  at  the  ex- 
pense of  blood,  come  forth  solitary  and  alone ;  but  they 
are  armed  with  fearful  claws  and  horrid  tusks,  and 
monstrous  jaws,  wonderfully  fitted  for  the  seizure  and 
destruction  of  their  victims*. 

The  Comely  doomed  to  traverse  the  putsbed  and 
burning  deserts  of  Arabia,  where  continual  drought 
and  sterility  rdgn,  has  not  only  a  foot  admirably  fitted 
for  his  element,  and  endowed  with  a  remarkable  absti- 
nence,  but  carries  along  with  him  a  natural  leservoif 
which  he  fills  with  water  at  every  well. 

The  Lama  of  South  America,  (the  (Xily  origicai 
beast  of  burden  it  produced,)  is  remarkably  sure  foot* 
ed^  and  climbs  and  descends  with  the  greatest  safety 
the  craggy  rocks  it  has  to  encounter,  among  the  rugged 
steeps  and  narrow  paths  of  the  Andes,  though  encum- 
bered  with  its  load. 

.    GoaU  range  tlie  craggy  steep,  and  delight  to  crop 
the  uncultivated  heath  from  the  mountain's  brow;. and 


*  In  Uie  conformation  of  their  ears,  beasts  of  prey  have  also  the 
tnnnpet  part,  or  concavity,  standing  forwards,  to  catch  the  soondi 
which  are  before  them,  vis.  of  those  animals  which  theypumieor 
watch ;  while  the  ears  of  animals  of  flight  are  turned  backward^  m  if 
to  gire  notice  of  the  approach  of  an  enemy  from  behind. 

ITie  eyes  of  animals  too,  which  follow  their  prey  by  night,  as  cats, 
owls,  &c  possess  a  faculty  not  given  to  those  of  other  species,  by 
whSeh  there  can  be  no  doubt  that  they  are  admhrably  fitted  for  tlKit 
nocturnal  occupations,  and  enabled  to  distinguish  objecta  with  a  very 
smaU  degree  of  h'gbt.— See  Paleff't  NtUurai  Theology. 
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I   how  admirably  their  hollow  hoofs  are  formed 
:iag  hold  of  the  rocks,  and  with  what  surprising 

they  bound  from  cliff  to  cliff!— while  tK© 
ling,  stupid  and  inactive  Hogy  is  not  less  fitted, 
long,  strong  and  tendinous  snout,  for  its  less 
ig  pursuits,  and  wallowing  in  the  mire  in  quest 
d. 

mals,  of  the  ruminaiing  Teind^  are  compensated 
eir  deficiency  in  teeth  by  the  singular  faculty, 
ich  the  slieep,  deer,  and  the  ox  tribe,  being  witb- 
re  teeth  in  the  upper  jaw,  are  enabled  to  return 
oA  a  second  time  to  the  action  of  the  mouth,  at* 
has  been  softened  in  the  stomach  by  the  gastric 
in  order  that  they  may  complete  at  their  leisure, 
before  was  left  unfinished  when  the  food  descend- 
o  the  stomach  for  the  first  time ! 
imals  of  the  wecueUkindi  which  live  chiefly  in 
and  feed  upon  vermin,  are  not  only  furnished 
Airs  to  preserve  them  from  the  damp,  but  have 
ilender  flexible  bodies  well  adapted  for  their  vari« 
indings.  The  Sea-Jiorse  of  the  Northern  Ocean, 
i  element  is  sometimes  in  the  water,  and  some- 
on  the  ice,  is  not  only  web-footed  to  assist  him 
imming,  but  has  two  monstrous  tusks,  bending 
from  the  upper-jaw,  which,  together  with  his 
,  enable  him  to  scramble  up  the  icy  beach  at  plefr* 

In  short,  the  Mole  is  moulded  in  the  best  pos- 
manner  for  his  subterraneous  habitation  ;—4])e 
Tel  for  his  aerial  flights; — the  Kaigaroo  for  his 
.'ndous  leaps ;« and  the  Boktj  which  unites  the 
Iruped  with  the  Volatile-race,  is  shaped  in  the 
convenient  manner  for  his  predatory  excursions. 
^t  if  this  remarkable  accommodation  of  the  parts 
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a^d  appetites  of  quadrupeds  to  their  habits  and  pursuits, 
ia  apt  to  excite  our  adiniration,  what  Aufit  we  think 
of  those  still  more  surpridng  and  remarkable  instincts 
t^  which  many  of  them  are  distinguished.  In  tbeir 
iptemal  formation  some  of  this  order  are  so  strikingly 
aqalogousto  the  human  body,  that  it  is  said^  some  skill 
in  physiology  is  necessary  to  be  able  to  notice  the  dif- 
f^ence ;  and  in  the  external  appearan<ie  of  the  Orange 
cfuktngf  or  Wild-man  of  the  Wood,  there  is  certainly 
no  little  resemblance ;  but  that  in  which  some  of  this 
8f)ecies  make  their  nighest  approach  to  the  human  race, 
is  in  the  superior  instinctive  faculty  and  amazing  saga- 
city which  they  evince.* 

*  So  much  does  the  external  appearance  of  this  creature  resemble 
tfie  human,  that  the  **  Negroes  imagine  them  to  be  a  Foreign  nation 
oome  to  inhabit  their  country,  and  that  they  do  not  speak  for  feir  of 
hting  compelled  to  work."  They  are  also  the  only  animals  that  imi- 
tate man  in  the  use  of  weapons  otherwise  than  what  are  natvral*  fre- 
i]uently  attacking  their  enemies  with  sticks  and  stones, — That  they 
possess  an  eminent  share  of  natural  sagacity  in  the  absence  of  reason, 
is  evident,  from  the  manner  in  which  they  make  sheds  for  shelter,  and 
go  to  sleep  in  trees  for  securitjTf  as  well  as  from  their  descending  from 
the  mountains*  when  they  no  longer  find  fruits,  to  the  sea  shore  in 
search  of  shell-fish.  In  the  passage  of  one  of  these  animals  from  An. 
gala  to  England,  it  made  many  friends  on  board,  and  seemed  to  des- 
pise the  monkies  of  a  lower  species,  by  avoiding  that  part  of  the  ship 
wlicre  they  were  confined,  Buffon  describes  one  of  these  anhnals* 
which  he  saw,  as  sitting  down  at  table,  unfolding  his  napkin,  wiping 
his  lips,  making  use  of  a  fork  or  spoon,  pouring  out  his  drink  into  a 
^ass,  touching  gla&ses  with  the  person  who  drank  witli  him,  giving 
his  hand  to  show  the  company  to  the  door  that  came  to  see  bin,  and 
"vralk  itbout  as  gravely  as  if  he  formed  one  of  the  society — all  these  he 
oftiserves,  *<  I  have  seen  without  any  other  in^gation  than  the  signs 
oc  command  of  his  master,  and  otiea  of  his  own  accord  ;'*  he  also  mep- 
tions  that  his  deportment  was  grave,  his  movements  regular,  and  his 
disposition  gentle,  very  different  from  other  apes.     Francis  Fryard  re* 
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at  wonderful  prudence,  foresight,  and  industry 
le  republic  of  Beavers  display,  as  in  a  state  of 
compact,  with  an  overseer  at  their  bead,  each  ex- 
8  powers  and  contributes  bis  exertions  in  raising 
>le,  and  forming  with  care  the  fortified  settlement  1 

sagacity  does  the  Elephant  discover  as  he  dis- 

IS  the  water  from  his  mighty  trunk,  in  order  to 

imself  in  midst  of  the  burning  plains  of  Caf- 

! 

lo  knows  not  the  affectionate   tenderness  of  the 

the  mischievous  cunning  of  the  Monkey  ;  the 
ble  perseverance  of  the  Cat  in  watching  her  prey ; 
he  subtle  artifices  of  the  Hare  in  eluding  her 
ers? 

e  Lion,  at  whose  tremendous  roar  creation  flies, 
mowing  the  terror  which  his  fearless  form  inspires^ 
KTourse  to  cunning,  and  watches  his  prey  in  am- 
in  the  neighbourhood  of  those  springs  and  waters, 
ich  they  must  necessarily  come  to  quench  their 
.  The  Bear,  in  autumn,  betakes  himself  to  bis 
r  quarters,  nor  ventures  abroad  till  spring  has 

renewed  the  face  of  the  earth.     When  a  herd  of 

has  to  pass  a  wide  river,  they  are  said  to  rest 
heads  on  each  others^  rumps,  ana  if  the  leader  be» 
8  fatigued,  he  retreats  to  the  rear,  and  suffers  the 
in  succession  to  take  his  place.     The  Chamois 

that,  in  the  proyince  ijif  Sierra  Leona,  there  is  a  species  so  strong 
i,  and  so  industrious,  that,  when  properly  trained  and  fed,  thej 
like  senrants.  Queryf  Might  not  some  of  this  description,  hj 
t  training,  be  brought  to  perform  some  of  the*  two-handed 
(ery  work  in  our  West  Indian  plantations?  The  experiraeot  at 
might  be  tried  ;  and  no  argument  can  certainly  be  adduced  a. 
It  it  on  account  of  elimata. 
OL.  il.  H 
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Goat,  ivhen  closely  pursued  in  his  mountiunousretiett 
will  suddenly  rebound  on  the  huntsman,  and  preciiv 
tate  him  over  the  rock*.  The  Hedge-hog,  it  is  now  as- 
certained, sticks  its  prickles  into  fruit  for  the  purpos 
of  carrying  it  to  its  retreat,  and  in  winter,  wraps  himsei! 
up  in  his  mossy  nest.  The  Porcupine  when  almos 
overtaken  in  the  pursuit,  on  a  sudden  rolls  himself  up, 
and  presents  to  his  antagonist,  instead  of  a  deliciomi 
morsel,  a  ball  of  prickles :  and  the  Armadillo,  actur^ 
ed  by  the  same  unerring  impulse,  joins  his  extrei^ 
ties  beneath  his  shelly  covering,  and  rolls  over  Jf 
jA-ecipice  unhurt,  to  the  confusion  of  his  enemji 
Further,  Horses  in  a  state  of  nature  are  not  only  ssj 
to  keep  a  centinel  on  the  look  out,  but  when  attade 


.  •  **  Whilst  the  deer  are  quietly  grazing,  the  woWes  assemble  in  p 
numbers,  and,  forming  a  crescent,  creep  slowly  towards  the  hod 
as  not  to  alarm  them  much  at  first,  but  when  they  perceive  tlutc^ 
bave  fairly  hemmed  in  the  unsuspecting  creatures,  and  cut  off  ^ 
i^etreat  across  the  plain,  they  move  more  quickly,  and  with  hicel 
yells  terrify  their  prey,  and  urge  them  to  flight  by  the  only  opecvj 
which  is  .that  towards  the  precipice,  appearing  to  know,  that  wbe2i| 
herd  is  once  at  full  speed,  it  is  easily  driven  over  the  cliff*,  tbei^ 
ikiost  ur^ng  on  those  .that  are  before.  The  wolves  then  desccDCj 
thdr  leisure,  and  feast  on  the  mangled  carcases." — J'rankiins  2s'r] 
Uoe,  voL  u  p.  156. 

f  In  the  Edinburgh  Philosophical  .Journal  for  Octcber  18211 
are  told  that  Dr  Fleming,  <<'  in  course  of  conversation  with  the  iai 
of  the  light  house,  Mr  Reid,  a  judicious  observing  man,  was  iDfar;^ 
that  rots,  (the  brown  or  Norway  rat,  -which  .abounds  in  the  Hebiii^ 
after  a  shower,  go  down  upon  the  rocks,  while  the  limpets  are  o« 
fng  about,  and/  by  a  sudden  push  with  their  nose,. detach  themfii 
the  rock  for 'food.  Should  the  first  effort  fail,  another  is  neve  i 
iempted  against  the  same  individual,  now  warned,  and  adhering cii* 
ly-to  the  roek;  but  the  rat  proceeds  instantly  to  others  still  off"  ^ 
jTuardy  until  enough  of  food  has  been  procured." 


y  Google 


raip.  nz.         BOOK  OF  NATURE  LAID  OPEN.  1 15 

join  heads  together  and  fight  with  their  heels.— Oxeo 
in  a  similar  state  join  tails  together,  and  fight  with  their 
boras. — Swine  get  together  in  impenetrable  herds  to  re- 
sist the  attack,  and,  what  is  observable  in  all,  thej 
place  the  young  in  the  middle,  and  keep  them  safe  in 
the  day  of  battle  ! 

These  art  some  qftiie  wonders  of  tn^^ind ;— and 
zan  we  behold  them  wUhout  mdmiraiion! 
THE  USES  OF  QUADRUPEDS 
Are  numerous  and  various ;  but  we  must  content  our- 
selves with  only  naming  a  few  of  them.  Of  what  great 
uUlity  for  the  purposes  of  agriculture,  travelling,  ii^ 
dustry,  and  oonunerce^  is  that  docile  and  tractable  ani> 
mal  the  Horse.  In  what  a  variety  of  ways  do  those 
of  the  Cow  and  Sheep-kind  administer  to  our  wants? 
and,  happily  for  the  world,  these  creatures  are  most  ex- 
tensively difiiised  from  the  polar  circle  to  the  equator. 

Goats  in  many  of  the  mountmnous  parts  of  Europe 
constitute  the  wealth  of  the  inhabitants :  they  lie  upon 
their  skins,  convert  their  milk  into  cheese  and  butter, 
and  feed  upon  their  flesh.  The  Rein*deer,  to  the  ii^ 
habitants  of  the  icy  regions,  supplies  the  place  of  the 
horse,  the  cow,  the  sheep,  and  the  goat*.     The  CanDiel 

*  In  dttailing  the  uses  of  th«  rein-deer,  Dr  Ricfaardion  ta)d  lug 
audience,  that  the  natiTes  used  every  part  of  the  body  as  food ;  and 
that  they  carried  their  epicurism  so  far  as  to  eat  the  contents  of  the 
stomach.  They  seemed  to  imagine  that  the  lichens  which  had  beei| 
masticated  by  the  deer,  and  pertlally  decomposed  by  the  action  of  the 
gs&tric  juice  of  this  most  interesting  animal,  were  thereby  rendered 
more  fit,  proper,  and  digestible,  for  the  use  of  man.  But,  from  thf 
following  description,  it  will  be  seen  that  to  the  Laplander  this  useful 
animal  administers  to  many  other  useful  purposes  besides  food.  **  The 
milk  affords  them  drink  and  cheese ;  the  flesh,  food ;  the  skin,  cloth* 
^og;  of  the  tendons  they  make  bow-strings  ;  and  when  split,  thread  | 
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IS  to  the  Arabian  what  the  Rein-deer  is  to  the  Lap- 
lander.* The  flesh  of  the  Elk  is  palatable  and  nutri- 
tious, and  of  his  skin  the  Indians  make  snow-shoes 
and  canoes.  The  Elephant,  in  warm  countries,  is  useful 
as  a  beast  of  burden,  and  draws  as  much  as  six 
horses. 

What  an  unwearied  pattern  of  unremitting  exertion 
and  fidelity  is  that  invaluable  animal  the  shepherd's 
Dog  !  What  humane  and  excellent  life-preservers  the 
Newfoundland  species  !f  and  what  sagacious  guides  and 
safe  conductors  are  that  useful  breed  trained  in  the 
Alpine  solitudes,  to  carry  provisions  to  the  bewildered 
traveller,  and  lead  his  steps  to  the  hospitable  convent  I 

To  what  a  number  of  depredators  would  our  sub- 
stance be  exposed,  were  it  not  for  that  convenient  and 
agile,  but  often  ill-fated  domestic  animal,   the  Cat; 

of  the  horns  thej  make  glue ;  and  of  the  bones,  spoons.  During  tbe 
winter  the  rein-deer  supplies  the  want  of  a  horsei,  and  draws  sledges 
with  amasing  swiftness  over  the  frozen  lakes  and  rhrers,  or  over  tbe 
snow,  which  at  the  time  covers  the  whole  country.'* 
'  •  «  The  milk  of  the  Camel  (says  Buffon,;  is  their  (the  Arabian's) 
Common  food.  They  also  eat  its  flesh ;  and  of  iu  hair  they  make  gsr- 
iiMiits: '  In  posse^on  of  their  Camels,  they  want  nothing,  and  have 
nothing  to  fear.  In  one  day  they  can  perform  a  journey  of  fif^y  leagues 
into  tfatt  desert,  which  cuts  off  every  approach  from  their  en^paies." 

f  A  set  of  Newfoundland  Dogs  is  now  trained  for  the  purpose  of 
diving  for  persons  submerged  in  the  Seine,  and  rescuing  those  «bo 
mre  in  danger'of  being  drowned.'* — Edin,  Phil.  Jour,  for  Jan*  1823.. 

I  Nay,  what  useful  animals  are  the  Siberian  Dogs,  which  supply 
the  place  of  the  rein  deer,  in  drawing  the  sledges  over  the  froien 
■now  in  the  northern  regions,  in  which  they  are  found  within  tbe 
arctic  cirde.  Captain  Parry,  in  his  late  voyages,  was  an  eye  witness 
to  the  great  utility  of  these  animals,  and  it  is  surprising  with  what 
dexterity  the  natives  can  manage  them,  as  well  as  the  intelligence  the 
dogs  ibMudves  evince  in  understanding  the  language  of  their  masteist 
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which,  io  consequence  of  an  ill-founded  prejudice  ex- 
cited against  her  for  those  very  habits  and  propensities 
which  render  her  valuable,  and  were  implanted  in  her 
nature  for  the  wisest  of  purposes,  often  becomes  the  vie* 
tim  of  unfeeling  boys ;  and  often,  too  often,  is  made 
the  sport  of  more  unfeeling  men.  The  Ichneumon  is 
to  the  Egyptians,  in  several  respects,  what  the  Cat  is 
to  us ;  but  these  people  have  testified  their  gratitude, 
although  not  in  the  most  proper  manner,  by  worsiiip- 
ping  the  Ichneumon  as  an  emanation  of  the  Deity ! 

Animals  of  the  Weasel-kind  furnish  us  with  a 
number  of  rich  and  valuable  furs; — ^the  Civet,  the 
Jenet,  and  the  Musk,  with  a  supply  of  perfumes— the 
tusks  of  the  Elephant  and  the  Seahorse  with  ivory— 
the  beautiful  skin  of  the  Tiger  decorates  the  seats  of 
justice  of  the  mandarins  of  the  East— the  flesh  of  the 
White  Bear  is  eaten  by  the  Greenlander — that  of  the 
Leopard  is  much  lelished  by  the  African ;— and  the 
Lion,  even  the  Lion,  the  living  tomb  of  so  many  crea- 
tures, is  frequently  eaten  by  the  Negroes  at  the  last  !^ 

We  have  reason  to  be  thankful  that,  in  our  happy 
country,  we  are  abundantly  supplied  with  food  of  a  more 
harmless  nature,  and  much  easier  to  be  come  at  than 
those  formidable  monsters  .  of  the  desert ;  and  that, 
when  taking  a  solitary  ramble  through  our  peaceful 
fields,  we  have  no  occasion  to  adopt  the  following  sen* 
timents  of  the  poet,  so  feelingly  expressed: 

**  Wbaty  if  the  Lim  in  his  nge  I  meet? 

Oft  in  Uie  dint  I  view  hit  printed  feet ; 

By  hunger  rou8*d,  he  scours  the  groaning  plain. 

Gaunt  9folves  and  sullen  Tigers  in  his  train ; 

Before  them  Death  with  shri^  direct  their  way. 

Fills  the  wild  jell,  and  leads  them  to  their  prey." 


x8 
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CHAPTER  XXXI. 

ANIMALS,  CONTINUED— BIRDS. 


The  Ostrich,  the  Emu,  and  the  Cassowary,  a  sort  of  intermediate 
class  betwixt  birds  and  beasts — Well  adapted  for  their  situations— 

•  Great  swiftness  of  these  animals.— Admirable  structiire  of  birds  rf 
the  more  perfect  orders. — Wonderful  instincts  di»played^-In  the 
time  of  forming  their  alliances — In  the  building  of  their  nests— 
In  the  suitableness  of  their  situations — In  the  number  of  their 
eggs — In  the  business  of  incubation,  and — In  the  future  care  of 

'  their  progeny. — Peculiarities  in  the  conformation  of  different  mem- 

•  bers  of.  the  Volatile  race,  wisely  adapted  to  their  raspective  ap- 
petites and  habits — Several  instances  of. 


"  JB«*  who  the  various  nations  can  dedare. 
That  plough  with  busy  wing  tfte  peopled  air  ? 
These  cleave  the  crumbling  bark  for  insect  food; 
Those  dip  the  crooked  beak  tn  kindred  blood  j 
Some  haunt  the  rushy  moor,  the  lonely  woods  ; 
Some  bathe iheir  silver  plumage  in  tlie  Jloods*** 
*«— '  ■  ■  '  *'  Somejly  to  man 

And  gather  round  his  hospitable  door*** 
**  The  tawney  Eagle  seati  his  callow  brood 
Sigh  on  the  cHffj  and  feasts  his  young  with  blood,** 

.  **  CfaweH  thifu  the  goodly  wings  unto  the  Peacock  f  or  wingt  and 
feathers  unto  the  Ostrich  f  WhQ  teaches  %is  more  than  tha  beasts  of  tie 
earthy  and  maketh  us  wiser  than  the  fowls  of  heaven  r* — job  zzxiz.  13. 
•ndzizv.  lU 

The  Ostrich,  the  Emit,  and  the  Cassowary,  are  not 
only  remarkable  by  reason  of  their  supmority  of  size, 
but  seem  to  claim  our  first  attention  among  the  feathery 
tribes  on  account  of  their  constituting  some  of  those 
apparent  links,  by  which  the  winged  is  united  to  the 
wder  of  Quadrupeds.    For  although  these  animals  re- 
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semble  birds  in  the  outHne,  and  in  several  parts  of  their 
conformation,  they  oertainlj  cannot  be  classed  anong 
t]]e  more  perfect  orders  of  the  species,  in  as  much  as 
thej  do  not  make  use  of  their  wings  for  the  purpose  of 
ij'mg;  and  as  to  internal  formation,  the  Ostrich  is 
said  to  have  as  great  a  resemblance  to  the  four-footed| 
as  to  the  volatile  order  of  animated  creatures. 

The  structure  of  these  creatures,  as  well  as  their  ap« 
petites,  is  however  well  adapted  for  the  situations  in 
which  thej  are  severallj  placed,  and  thej  appear  to 
know  well  how  to  supply  the  defect  of  some  of  theiK 
members,  by  the  use  which  they  make  of  others. 

Of  all  animals  that  move  on  their  legs,  the  Ostrich 
is  by  far  the  swiftest ;  and  although  the  Arabians  train 
their  fleetest  horses  for  the  chace,  it  is  not  likely  they 
would  be  successful  in  the  pursuit  of  this  animal,  were 
it  not  for  his  circling  manner  of  running :  Nor  is  this 
surprising,  when  wa  consider,  that  this  lofty  mass  of 
light  materials  is  not  only  carried  forward  by  bis  long 
springing  legs,  but  is  impelled  along  by  his  wings, 
which  he  keeps  in  continual  motion,  and  apparently 
serve  the  purpose  of  oars. 

The  Emu,  or  Ostrich  of  the  new  continent,  is  also 
a  remarkably  swift  runner ;  but  its  manner  of  assisting 
its  legs  is  somewhat  different  from  the  former.  Besides 
making  use  of  something  behind,  like  a  heel^  to  push 
it  forward,  this  animal  uses  a  kind  of  action  peculiar 
to  itself,  first  lifting  up  one  wing  and  keeping  it  ele- 
vated for  some  time  in  form  of  a  sail,  then  letting  it 
drop  and  elevating  the  other ;  by  this  means,  it  moves 
abng  with  such  rapidity,  that  even  the  Greyhound 
can  seldom  overtake  it.  The  favourite  climate  of  the 
Cassowary  seems  to  begin,  where  that  of  the  Ostrictt 
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ierminates,  in  the  old  world ;  and  although  its  wings 
are  so  very  small,  that,  being  covered  with  the  hur  on 
the  back  they  are  scarcely  perceptible,  it  kicks  up  be- 
hind  with  the  one  leg,  and  then  making  a  bound  for- 
ward  with  the  other,  proceeds  with  such  amazing  speed, 
that  the  swiftest  racer  is  not  able  to  maintain  the  pursuit! 

In  the  Structube  of  Birds  of  the  more  perfect 
order,  a  few  things  demand  our  most  serious  attention. 
The  whole  body  is  shaped  in  the  most  convenient 
manner  for  making  their  way  through  the  air ;  being, 
as  Mr  Ray  observes,  constructed  very  near  Sir  Isaac 
Newton's  form  of  least  resistance.  According  to  Bar, 
in  his  continuation  of  BuiTon  :  ^^  It  is  neither  extreme- 
ly massive  nor  equally  substantial  in  all  its  parts;  but 
being  designed  to  rise  in  the  air,  is  capable  of  expand- 
ing a  large  surface  without  solidity.  The  body  is  sharp 
before,  to  pierce  and  make  its  way  through  that  element; 
it  then  gradually  increases  in  bulk»  till  it  has  acquired 
its  just  dimensions,  and  falls  off  in  an  expansive  tml.** 

the  motion  of  this  order  being  two-fold,  walking 
and  flying.  Fowls  are  provided  with  feet  and  legs  at 
once  wonderfully  contrived  to  walk  with,  and  raise 
them  tike  a  spring  for  their  flight  x^^wings  to  buoy  them 
up,  and  waft  them  along  ;^and  a  tail  to  keep  them 
steady  in  the  air,  and  assist  them  in  their  evolutions.^ 

*  "  And/*  in  tbe  words  of  Chateaubriand,  *^  What  ingemoiis  irtiit 
.  Hmned  the  feet  of  birds?  It  is  not  by  a  play  of  the  muscles  that 
Iheii:  immediate  will  is  determined^  and  that  they  hold  themselTes  iiim 
to  a  branch.  Their  feec  are  so  constructed,  that  when  th^y  are  pressed 
in  the  centre  or  at  the  heel,  tbe  toes  naturally  clasp  the  object  which 
presses  against  them,*'  so  that,  instead  of  being  shaken  off  by  the  tem- 
pests which  agitate  the  trees  of  the  forest»  the  feathery  tribes  that  have 
taikem.  up  their  nighfs  quarters  among  the  braoche^  a^e  made  to  diaf 
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Although  the  JkcUltery  covering  of  Birds  is  admira- 
bly constructed  for  lightness  and  buoyancy,  their  wings 
are  furnished  with  a  strength  that  is  amazing  ;*  and 
by  these  they  are  enabled  to  impel  themselves  forward 
with  an  inconceivable  rapidity. -f-  To  fit  them  the  bet- 
ter for  their  flight,  the  feathers  are  disposed  in  the  most 
perfect  order,  lying  one  way  ;  and  that  they  may  glide 
more  smoothly  along,  they  are  furnished  with  a  gland 
situated  on  the  rump,  from  which  they  occasionally 
press  out  oil  with  the  bill,  and  anoint  the  feathers,; 
which  oil  in  water-fowl  is  so  plentiful,  that  by  it  their 
plumage  is  rendered  completely  water-proof. 

The  beaJe^  or  bill  of  birds,  is  a  curious  piece  of  art, 
formed  of  a  hard  horny  substance,  constructed  in  the 
most  commodious  manner  for  piercing  the  air.  Their 
ear9  stand  not  out  from  their  head  to  retard  their  flight, 


more  closely  by  tlie  mction,  to  their  slender  support,  and  fixed  mora 
firmly,  in  what  appear  their  perilous  dinations. 

•  In  the  words  of  Dr  Paley,  "  every  feather  is  a  xnechanicai  won- 
der. If  we  look  at  the  quil),  we  find  properties  not  easily  brought 
together — strength  and  lightneu,  1  know  few  things  more  remarkable 
tlian  the  strength  and  lightness  of  the  Tery  pen  with  which  I  am  writ« 
^"g>"<— and  yet,  the  wings  of  birds  are  so  remarkably  strong,  that  the 
flap  of  a  Swan's  wing  has  been  known  to  break  a  man's  leg ;  aifd 
A  similar  blow  from  an  Eagle  has  produced  instant  death. 

t  A  fine  falcon,  o^  the  blue-grey  kind,  better  known  as  Falco  Da- 
reus,  or  the  blue  falcon  of  Canada,  was  lately  caught  at  ZwoUe,  in 
Holland.  This  beautiful  and  extraordinary  bird  inhabits  Africa 
and  Europe,  as  well  as  America.  The  velocity  of  its  flight  enables 
1^1  within  the  space  of  twelve  hours,  to  fly  across  a  quarter  of  the 
globe.  The  distance  between  the  ends  of  the  pinions  of  tliis  wonder- 
ful bird,  when  flying,  is  upwards  of  one  hundred  Dutch  inches, 
whereas  the  mere  weight  of  its  body  is  only  about  eight  ounces  I— ^«» 
^9iu  Ma^.  December  1825, 
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while  their  et/es  are  placed  in  such  situations  as  to  take 
in  nearly  a  hemisphere  on  either  side. 

Birds  have  no  teeth  to  chew  their  food ;  but  those 
of  the  gramnivorous  kind  are  provided  with  two  stom- 
achs ;  in  one  of  which,  called  the  crop,  the  victuals 
are  softened  and  macerated  before  they  enter  the  other 
to  be  completely  digested ;  while,  various  carnivorous 
birds^  such  as  Falcons,  Owls,  &c.  being  unable  to  digest 
the  bones,  hair,  &c.  of  their  prey,-  are  known  to  vomit 
them  up  after  each  meal,  in  the  form  of  a  round  ball.* 

Being  often  employed  ki  traversing  the  air,  where 
they  behoved  to  be  much  incommoded  did  they  bring 
forth  their  young  in  the  manner  of  quadrupeds,  their 
way  of  generating  is  wisely  made  to  differ,  and  their  off- 
spring are  produced  by  means  of  eggs.  In  the  speedy 
growth  of  young  birds,  by  which  they  acquire  a  d^ree 
of  strength  and  size  so  as  to  be  able  so  soon  to  provide 
for  themselves^  we  have  also  an  instance  of  the  tender 
care  of  providence. 

In  their  internal  structure,  also,  Birds  are  distin- 
guished by  the  remarkable  receptacles  for  air  dispersed 
through  their  body,  and  of  the  utmost  importance  not 
only  in  assisting  them  in  their  flight,  but  of  adding  to, 
or  diminishing  their  buoyancy-f-. 

What  power  unseen  inspires  these  little  creatures 
with  "  the  passion  of  the  groves^^^  at  the  most  proper 
season  for  forming  their  alliances ! — when  the  genial 
temper  of  the  weather  covers  the  trees  with  leaves,  the 
fields  with  grass,  and  produces  such  swarms  of  insects 

*  Blumenbach. 

t  See  Blumenbftch.'8  Manuel  of  the  BUementi  of  N«tuml  Hivtorj, 
p.  8Q»  ediu  1825» 


y  Google 


CBAV.  nzi.      BOOK  OF  NATURE  LAID  OPEN.  I2S 

for  the  support  of  their  future  progeny  ?  And,  how 
comes  it  to  pass,  that  no  sooner  is  the  connubial  league 
formed,  than  those  little  warblers,  (a  pattern  to  new- 
married  couples  in  humble  life^  who  have  nothing  but 
their  own  industry  to  depend  on)  immediately  set  about 
building  their  nests,  and  making  preparations  for  their 
future  offspring  ? 

**  What  is  Uiis  Mighty  Breith !  yejuiges  bsj. 

That  in  a  powerful  language ;  felt,  not  heard, 
Instructi  the  Ibwls  of  heaven ;  and  thro*  their  breaft 
These  arts  of  love  diffuses  ?^What  but  GOD  ! 
Inspiring  Goo !  who,  boundless  Spirit  all. 
And  unremitting  Energy,  pecvades, 
Adjusts,  sustains,  and  agitates  the  whole." 

In  the  building  of  their  nests,  what  art  and  inge- 
nuity are  displayed !  Whether  they  are  constructed 
from  the  collected  portions  of  clay  and  mortar,  or  from 
the  Bi6re  light  materials  of  moss  and  straw,  these  little 
creatures  contrive  to  mould  them  into  the  most  conve- 
nient forms,  and  to  give  them  a  durability  proportion- 
ate to  their  wants. 


■  *'  It  wins  my  admiration^ 


To  Tiew  the  structure  of  that  little  work, 
A  bird's  nest ;  mark  it  well  within,  without 
No  tool  had  he  that  wrought,  no  knife  to  cut, 
Ko  nail  to  fix,  no  bodkin  to  insert. 
No  glue  to  join  !  his  little  beak  uwi  aU  i 
And  yet  how  neatly  finish*d  !" 

Nor  is  the  wonder  less,  that  birds  of  the  same  kind, 
however  widely  separated,  should  all  follow  the  same 
order  of  architecture  in  the  construction  of  their  habi- 
tations ;  for,  hatch  a  crow  under  a  hen,  and  never  let 
ilt  see  any  of  the  works  of  its  own  kind,  the  nest  it 
makes  will  be  the  same,  to  the  laying  of  a  stick,  with 
all  the  other  nests  of  the  same  species ! — ^that  each. 
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should  make  choice  of  the  situation  most  suitable  toils 
kind: 

'*  Some  to  the  rude  protection  of  the  thorn 
Commit  their  feeble  offspring :  the  cleft  tree 
Offers  its  kind  concealment  to  a  few : 
Their  food  its  insects,  find  its  moss  their  nest» 
But  most  in  woodland  solitudes  delight : — ** 

And, — ^that  all  should  agree  in  laying  as  many  eggs  as 
to  be  sufficient  to  keep  up  their  species,  yet  no  more 
than  they  can  conveniently  hatch  and  bring  up. 

In  the  incubation,  with  what  patience  do  these  crea- 
tures sit  on  their  eggs  when  necessary,  till  the  young 
are  ready  to  be  batched,  and  then  how  officious  in  as- 
sisting the  little  prisoners  to  escape ! — ^AVith  what  ini- 
mitable care  do  they  afterwards  watch  over  and  provide 
for  the  brood  until  it  is  capable  of  doing  so  for  itself; 
and  with  what  scrupulous  exactness  during  this  period 
do  they  distribute  to  each  his  alloted  portion  of  food. 


-•'  The  careful  hen 


Calls  all  her  cliirping  family  around, 
Fed  and  defended  by  .the  fearless  cock,*' 

These  observations  are  applicable  to  the  feathery 
race  in  general ;  but  if  we  turn  to  the  peculiarities  of  a 
few  of  the  diffi?rent  species,  we  will  observe  that  the 
wisdom  and  the  goodness  of  the  Deity  are  no  less  con- 
sfucuous.  The  Ostrich,  formed  to  traverse  the  burn- 
ing sands  of  Africa,  is  long  legged,  light,  and  amaz- 
ingly agile.  Denied  the  natural  reservoir  of  the  Ca- 
mel, it  is  endowed  with  such  an  abstinence  from  water, 
that  the  Arabs  assert  that  it  never  drinks !  and  as  it 
may  roam  many  hundreds  of  miles  in  quest  of  Vegeta- 
tion, it  seems  to  have  an  appetite  for  almost  every  kind 
of  food. 

The  Conder  of  America,  whose  expanded  wings 
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sometimes  extend  to  the  dimensions  of  eighteen  feet,  is 
said  to  be  the  largest  bird  endowed  with  flight;  and  be^ 
ing  of  the  rapacious  kind,  is  armed  with  a  beak  so 
strong,  as  to  be  able  with  it,  to  pierce  the  hide  of  an  or. 
The  EaglCf  the  most  noble  'of  rapacious  Volatiles, 
has  a  taste  too  nice  for  trarrion ;  and  in  order  that  he 
may  secure  his  living  prey,  and  bear  it  in  safety  to  his 
nest  in  the  otherwise  inaccessible  cliff.  Nature  has  en* 
dowed  him  with  the  faculty  of  vision  in  an  eminent  de* 
gree,  prodigious  claws,  amazing  strength,  and  a  pro- 
fusion of  feathers  down  to  the  very  toes. 

The  Vulture  delights  in  carrion  and  putridity  ;  and 
this  excellent  anatomist  may  at  once  be  distinguished 
from  the  Eagle  by  the  nakedness  of  his  neck  and  headi 
as  well  as  tLat  acute  sense  of  smelling,  by  which,  ac- 
cording to  Herodotus,  he  can  smell  a  dead  carcase  at 
the  distance  of  fifteen  thousand  paces.  ^ 

How  admirably  formed  are  the  eyes  of  the  birds  of 
nigfU^  for  seeing  better,  when  the  sun  is  below,  than 
wben  it  is  above  the  horizon.  Birds  of  the  Poulify 
kifid  are  not  furnished  with  wings  calculated  tor  long 
flight ;  and  while  the  solitary  Eagle  or  Hawk  pays  us 
a  transient  visit,  unaccompanied  and  alone,  these  sur- 
round our  dwellings  in  numerous  flocks.  Those  of 
the  Gtmae  kindj  which  feed  on  moor-berries  and  the 
tops  of  heath  plants,  have  their  habitations  assigned 
them  in  the  most  barren  and  uncultivated  tracts ;  and 
those  of  the  Sparrow  Icind,  have  so  little  ambition  to 
soar,  that  the  common  Sparrow  on  this  side  of  the 
Alps,  and  the  Italian  Sparrow  on  the  opposite,  evince 
not  the  smallest  inclination  to  surmount  the  top  of  that 
mountainous  ridge,  and  change  places  with  each  other. 
The  hooked  bill  of  the  Parrot  is  well  contrived  to  as- 
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Mst  hina  in  dlmbiog.  Dudes  and  Geese  baYe  loog 
broad  bills  to  enable  tbem  to  grope  for  their  food  in 
the  waters  and  in  mud ;  while  other  birdsy  of  a  oontiary 
deflcription,  are  provided  with  thick,  sSiort,  and  sharp 
edged  bills,  by  which  thej  can  with  ease  and  dexterity 
husk  and  flay  the  grain  they  swallow.  The  Wood- 
pecker's bill  is  sufficiently  strong  to  dig  holes;  the  SwaU 
JowiB  furnished  wah  a  very  wide  mouth,  to  enable  him 
to  natch  the  winged  insect  in  its  flight;  and  the  ease 
with  which  Sea^pies  raise  the  Hmpets  from  the  rocks, 
by  means  of  their  long,  narrow,  and  compressed  bills, 
IS  astonishing. 

The  long  legs  and  necks  of  birds  of  the  Cnme  kimdi 
together  with  their  sharp  pointed  bills,  are  wonderfully 
adapted  for  the  purpose  of  wading  and  picking  up  thar 
food  from  the  bottom  of  the  shallows;  and  the  webbed 
feet,  oily  feathers,  and  broad  Ulls  of  those  of  the 
Szoan  JAnd^  are  equally  so  to  enable  them  to  swim 
along,  and  lay  hold  of  ^m  prey  in  the  watery  element 

The  Pelican  of  the  wilderness,  is  a  most  dexterous 
lisher,  and  nature  has  provided  him  wkh  a  prodigious 
pouch  of  a  singular  construction  under  his  bill,  for  bear- 
ing on  shore  the  fruits  of  his  aqueous  excursions.  The 
Albatross^  preys  not  only  on  fish,  but  water-fowl;  aad 
his  bill  terminates  in  a  crooked  point,  by  wbii^  be  is 
enaUed  to  lay  hold  of  the  latter  on  the  wing.  The 
Penguin  sddom  leaves  the  water;  and,  whilst  others  of 
the  feathery  race  only  skim  its  surface,  pursues  Ufifxrey 
to  the  greatest  depth,  and,  as  «  kind  of  comiectac^  link, 
be  approaches  the  finny  tribe  in  his  conformation  as 
meH  as  in  iiis  dispouUoa  and  habits* 


y  Google 


eUAf.  tttft    BOCtt  OF  KATimB  LAID  dPEN.         ttt 
CHAPTER  X^XIL 

ANIMALS^  CONTINUED— BIRDS, 


Itie  M%r»tf6ii  of  Phda  H<wr  b  it  to  be  ■oeeimtod  fer^^CnHom 
experiment  of  Doctor  Jenoer.^-3fon  irenderfttl  imtiiicto  ef  fta 
fetihwy  craotioa;— Viet  of  VoUuUmu — Gtfriev  pigeons  emplojed 
at  the  BeU*rock  ligbUboufc. — Rapacious  foirU»  or  birds  of  prey,  ia 
wliat  respects  usefuL— Beneroleoce  of  the  Deity  conspicuous,  even 
in  the  system  oi  mutual  destruction  prevalent  amongst  animals— An^ 
M  ls»  sO|  in  the  fimnatlon  of  the  appetites  of  such  as  deUgbe  In  tm^ 
rioo.«»BcnatiAd  cnrnples  and  ivpottoat  kiaoD  to  bo  leMmod  inm 

.  Volatiiflw— ConCurteble  oooduiioo. 


^  Who  hidt  the  Storkf  CoiumbuB-lUeet  exploTB. 
Bfavem  nai  hU  mnit  omd  woridt  unknoum  befitft  f 
Who  ealU  tk§  cotmeUt  Uatu  the  ctrimn  dajfi 
Vho  forms  the  phalanx,  and  vaho  points  the  way  /**— rops. 

*  Where  do  the  Oranes,  or  ytinding  SfwaUowS  go^ 

f9aifidof§Kth€rh^mndBm^fammgm9mf 

Jff  into  rocks  or  holiow  trtes  they  creep. 

In  temporary  death  coffined  to  sleeps 

Or,  conscious  of  the  coming,  aiifjiy 

To  milder  regfons  and  a  southern  sky  f*' — ^ruoR* 

**  Yea,  the  stork  m  the  heaven  knoweth  her  appointed  times  £  and  ths  . 
turtle^  and  the  crane,  onif  ffte  swaUow,  observe  the  time  of  thdb' 
C9ming.''^^wM^mjLU,  Wii.  7. 

**  Thetime  tftkesinging  ofHrds  k  come^  and  Aeveke^tketKftitk 
htttpdit^eur  foiiii»"«--soaa  or  sommov,  ii*  18* 

How  wonderfU  the  migraiion  of  Bxxm  I  or  that  sur 
prising  instinct  by  which  ^  the  stork  in  the  heaventi 
luioweth  her  appointed  times,^  <<  and  the  crane  and 
^W  swallow  observe  the  time  of  their  coming.^  When 
Storks  take  thw  departure  for  Europe,  it  is  sud  tbejp 
^  aaaemUe  on  a  particular  day,  decamp  during  thw 
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nighty  and  leave  not  a  ningle  one  of  their  coinpanj  be- 
hind. Now,  what  power  unseen,  commands  them  to 
this  general  assembly-r-dirocts  them  in  their  course^ 
orders  them  to  halt  as'occasion.requires,  and  then  to 
renew  their  flight  till  they  arrive  at  the  exact  point  of 
their  destination  ?— -and,  I  may  add,  brings  some  of 
them  back  again  ta  the  same  spot  from  whence  they  set 
out  on  thei*  migratory  tour.* 

*  Birds  in  the  torrid  zone,  where,  their  nests  other- 
wise situated,  would  be  exposed  to  the  assaults  of  the 
snake  when  he  twines  up  the. trunk,. or  the  depreda- 
tions of  the  ape,  suspend  them  at  the  pointed  a  bough, 
or -the  extreme' branches  of  the  trees;  and  some,  as 
the  Taylor-birdy  not  content  with  that  precaution,  itt- 
tach  their  nests  to  the  side  of  a  leaf.-f-  On  the  banks- 
of  the  Orinoco,  we  are  told,  that  the.  Wild  Dude 
perches  at  night  high  in  the  trees,  to  avoid  the  Alli- 
gator and  Snake.  Those  kinds  of  birds,  which  with 
us  roost  in  marshy  places,  all  here  fly  to  the  highest 
timber  trees  fo^  security  :*-<one  night  oa  the  ground 
would  be' tj^ip  last. 


*  For  of  this  latter  fact^  we  can  no  longer  doubt,  after  the.  fid- 
lowing  curious  experiment  made. by  the  late  Dr  Jenner,  and  since, 
hia  death  published  in  the  Philosophical  TrofUflCtions  for  1824 : — *<  At 
a  farm-bouse  in, this  neighbourhood^'*  (says  the  Doctor,)  <<  I  procured 
several  swifts,  and  by  taking  off  two  cUws  from  the  foot  of  twelve,  I. 
fixed  upon  them  an  indelible  mark.  The  year  following,  their  nesting 
places  were  examihedt  in  an  erepingt  when  they.had  retired  to  roosty. 
and  there  I  found  several,  of.  the  marked*  birds,  ** 

f  This  wonderful  little  bird,  seems  very  expert  at  the  profession 
from  whence  it  derives  its  name.  When  it  has  picked  up  a  dead  leaf, 
it  sews  h  to  the  side  of  a  living  one^  its  slender  bill  being  its  needle^, 
aad  its  thread,  som^  iiiie.  fibres;,  the  liniQg;^  i&  composed  of  fi^tfaern. 
gOj^mw  and  doiviu 
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The  MoeJAng  bird  builds  tna  nest  pendulous  on  tte 
point  of  a  slight  branchy  extending  over  the  floods  ht* 
cause  the  inadious  monkey  dares  not  move  there  to 
plunder  the  eggs.  «         i 

The  Eagle  constructs  her  habitation  amongst  inacces- 
nble  rock^  where  it  is  shieMed  by  projecting  crag8,«-and 

**  FVom  man  rcttr'd,  smid  the  lonely  msnh, 
Fiamin§9€$  biuld,  wid  tend  tbeit  curious  neiU" 

What  sagacity  does  the  VuUure  display,  as  he  sits 
silent  and  unseen  in  the  American  forest,  watdung  the 
operations  of  the  monstrous  Crocodile,  while  she  de- 
posits her  eggs  in  the  sand  on  the  banks  of  the  nyer ! 
The  little  Bukhir-bird,  that  attacks  creatures  four 
times  bigger  than  himself,  s^aes  its  victims  by  the 
throaty  and  strangles  them  in  an  instant ;  and,  as  if 
conscious  of  its  inability  otherwise  to  se|Murate  the  food 
it  has  so  secured,  contrives  to  spit  it  on  a  neigbbourii^ 
thorn,  and  then  pulls  it  to  pieces  by  its  bill.  The  scK 
litaiy  (hot  takes  up  its  station  in  a  corner  of  the  baxn 
at  the  approach  of  night,  and  with  inflexible  perseveiPh 
SQce  watches  its  prey ; — ^the  Magpie  is  noted  for  its 
^Qgubir  cunning  i^^-^BuHarde  are  said  to  keep  a  sentinel 
on  the  outlook  to  apprize  them  of  danger ;— the  Par^ 
tridge  acts  with  the  greatest  subtiity,  in  order  to  decoy 
away  a  dog  or  other  animal  when  he  approaches  her 
nest ;  and  the^afFection  of  the  Hen  for  her  tender  broody 
is  such,  that  for  their  protection  she  will  attack  the 
liog  or  the  mastiff,  and  even  not  hesitate  to  fly  at  the 
fox.  What  ammal  evinces  more  oourage  than  the 
Cock^  as  he  struts  in  sovereignty  on  his  favourite  dxing^ 
lull*  ?  The  faiality  with  which  Parrots  are  taught  to 

*  Codbfightlng  i»  mid  to  be  a  ftvoiirite  snuaement  among'  tbe  Irt- 
^iftQs  ind  inhabitants  of  the  Philippine  inlands;  and  that  in  eastern 
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speak,  and  retain  and  repeat  a  number  of  worda,  is 
truly  sMvpmmg.-^Carmamnts  in  China  are  trained  for 
.  tbe  purposes  of  fishing ;  and  Hawk^  ki  other  couo- 
tiies,  for  fowling ;  and  the  Carrier  Pigeon  perfomv  bis 
lengthened  embassy  with  unerring  precision,  and  with 
an  astonishing  celerity  i*  Even  the  stupid  Ostrich^  m 
it  may  be  called  in  other  respects,  is  not  so  destitute  of 
natural  affection  and  instinctive  cunning,  as  some  are 
apt  to  imagine;  for  if  she  thrusts  her  head  in  the  sand, 
when  every  chance  of  escape  is  at  an  end,  it  ia  no  less 
certain,  that  she  contrives  to  prolong  the  cbace  and  dis^ 
tance  her  pursuer,  by  occasionally  lowering  one  of  her 
wings,  and  disappointing  him  with  a  mouthful  bf  feathers. 
THE  USES  OF  VOLATILES. 
The  uses  of  the  Poultry-kind,  especially  of  such  as 
are  domesticated,  are  too  obvious  to  be  enumerated  ;  it 
jnay,  however,  be  remarked,  as  an  evidence  of  the  Di- 
-vine  Goodness,  that  the  common  Hen,  if  well  supplied 
-with  food  and  water,  is  said  to  lay  sometimes  SOOeggs 
in  a  year  ;  and  the  fecundity  of  the  Pigeon  in  its  do- 


countries  it  18  the  sport  of  klnga  and  princes  \  but  a  pastime  that  < 
an  indelible  stain  upon  humanity,  ou^ht  not  to  be  known  among  chris- 
tians ;.  and  happily  in  this  country,  as  a  modem  author  observes.,  **  to 
the  credit  of  the  present  age,  it  is  very  much  on  the  decline,  and  it  is 
to  be  hoped  that  the  period  is  not  fia  distant  \i-hen  it  will  be  exploded, 
eTon  among  the  tiulgar.** 

*  l^evenot  says,  that  th^  carrier- pigeons. commonljt  travdi  finMn  A* 
leppo  to  Alexandria,  in  Syria,  in  six  hours,  i^thich  is  a  disunce  pf  88 
miles.     l!he  letters  are  generally  fastened  under  their  wings. 

In  order  to  ascertain  with  some  degree  .of  accuracy  the  apeed  of 
these  curious  birds,  a  gentleman,  some  years  ago.  sent  a  carrier-pigeon 
from  London  to  a  friend  at  Bury  St  Edmunds,  desiring  it  to  be 
tbrojnrn  up  9t  a.  particular  time  two  days  after  ite  arrival.  This  was  aN 
tended  to,  and  the  pigeon  returned  to  the  Bull  Inn,  Bisbopg«t«-«treet» 
firo  hours  asdahalf  afterwards„havlDg.ln.|liat.time'traT«Ued7S.ffljlBa. 
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ic  state  is  so  great,  tbait,  from  a  single  pair,  neiirljF 
n  tboueand  may  be  produced  in  four  years. 
'le  flesh  of  the  Grouse^kind  is  esteea>ed  for  its  de^ 
f ;  the  Peacock  in  some  countries  is  considened'  as 
x-ury  ;  and  although  it  is  in^  a  great  m^tfuie  for 
ingular  plumage  that  man  has  been  tempt^toibll 
;he  Ostrich  in  his  desert  retreat,  some  of  the  Afri- 
uribes  are  very  fond  of  his  fleshy  and  even  the  Bo- 
s  appear  to  have  consideved  it  a  dainty,  while 
*  strength  and  swiftness  seem  to  render  them  very 
»r  the  purposes  of  travelling  or  carrying  burdens*. 
*,  in  the  feathery  tribes^  some  appear  to  be  formed 
[ease  us  with  the  beauty.of  their  plumage,  as  the 
Ifinch^  the  Btiilfinchy  and  the  Hummingyiird ; 
rs,  as  the  Thrushy  the  Blackbirdy  and  the  Canokry^ 
}ht  us  with  the  melody  of  their  song. — The  Lark 
8  aloft  and  salutes  the  new-born  day  with  his  cheer* 
lotes — The  M^Mti^^  soothes  the  weary  labourer 
he  returns  from  his  daily  toil»  by  bis  fascinating 
ins — The  little  £o6m,  in  return  for  the  protection 
have  afforded  him,  exerts  himself  to  render  the  bed* 

Moore  relates,  that  at  Joar^  in  Africa,  he  met  a  man  travelliDg 
i  an  Ostrich  ;  and  M.  Adamson  informs  us,  that  when  he  was  at 
factory  of  Podore,  tliere  were  two  young  Ostriches,  the  strongest 
hich  was  much  fleeter  than  the  best  Kngli»h  race-horse  he  ever  san^. 
iven  carrier-pigeons,  it  would  appear,  from  the  following  notfce, 
in  the  way  df  being  usefully  employed^  at  the  present  mament,  not 
from  our  own  doors.  "  BeU'tock  Carrier  Pigeom^-^lt  has  i^ 
tedly  happened  that  no  communication  could  be  had  with  the  light- 
ise  during  two  months.  In  such  cases,  carrier-pigeons,  which  are 
CA  off  to  the  rock  by  the  tender,  and  let  6y  from  the  Jigbt-house, 
b  billets  tied  round  their  legs,  have  been  found  extremely  uscfbL 
B  pigeon».bouse  and  breeding  place  for  these  carriers,  is,  of  course, 
he  settlement  ashore ;  and  it  has'  been  remarked,  that  the  pigeons, 
en  diipatrhed  from  the  rock,  do  not  6y  directly  to  their  home,  but 
'■riably.  make  fat  the  Red-bead,  tbe  nearest  high-land,  ard  theace 
c«  their' eoune  along  the  shore."— £tft>».  PML  Jimr,  Janttary  1825. 
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geBTMif  in  flirft;  ftAd  tender  melody;  rndtheSpmrom, 
in  addition  ta  ihe  aervioes  she  reoden  by  the  destractioR 
of^Termin,  endeavours  to  amuM  us  with  ber  chirpings. 

Th^  SmihWf  also,  i»if  sensible  of  the  undisturbed 
IMMemon  she  has-been  allowed  to  take  of  our  pie* 
mises^  during  the  time  she  sojourns  amongst  us^  catches 
upon  die  wing  a  mukitude  oip  flies^  gnats^  and  beedes, 
Imd  90  frees  us  from  a  number  of  troublesome  Termin  be» 
Are  she  bids  us  foreweQ !  Birds  of  the  Rook  and  Pk 
khdj  fdthough  a  noisy  and  chattering  tribe,  may  be  of 
infinitely  more  use  than  we  have  the  good  sense  to  dis- 
oorer,  by  the  destruction  of  grubs,  worms,  and  eggs 
taf  vermin  ;*  and  the  common  Carfion-Crom  may  be  no 
less  necessary  in  our  climate,  than  the  Siork  among  the 
ftns  of  Holland,  the  Egyptian  VtMurCj  and  the  Om- 
Ji'&ge  of  Syria  :f — This  brings  me  to  say  a  few  words 
on  the  use  of  rapaciouaJbwlSf  which  are  also  appKca- 
Ue  to  mid  beasts  in  general. 

Independent  of  the  difllculty  that  occurs  as  to  how 
such  a  number  of  creatures  could  have  been  fed  from 
tlie  same  source,  it  becomes  us  to  con»der,  the  state  of 
suffering  to  which  many  of  them  must  necessarily  have 
been  exposed,  if  they  had  been  left  to  perish  by  pro* 
traded  famine  or  suffered  to  die  a  natural  death,  after 

*  Tlwae  birda  «■«  found  in  most  oountries— «nd  while  in  kmh^ 
Cffcvy  meaiu  is  tak«n  to  destroy  them,  in  othen  thcj  are  coiisUend 
(SB  they  ou{^t  to  be)  as  a  benefit ;  for  there  is  no  doubt  but  the  good 
they  do  in  deatroying  such  a  nomber  of  grub%  carth*wonM^  and  dos. 
ioua  inaects  of  ▼arious  kinds,  greatly  overbalances  the  smaU  injury 
tb^  qooasion  in  searching  for  their  favourite  food* 

f  Numerous  flocks  of  VuUurts  are  always  howenng  in  the  neigh- 
Jbonrhood  of  Grand  Cairo;  and  for  the  services  the  inhabitanta  expe- 
rienoe»  by  these  animals  devouring  the  carrion  and  filth  of  that  gieat 
eitgr,  wbieh,  in  such  a  sultry  climate,  would  aoon  ptitriiy  and  cosni^  the 
sir,  they  are  not  peroutted  to  be  destroyed.  Tba  Ossiftngn  of  the 
Woodsof  Syria  andEgyptfeeds  on  the  dead  carcases  of fowb and  reptiles. 
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cay  qf  their  bodily  powers  had  renderedrtb^ia. 
>  go  in  quest  of  food.  Compared  with  this,^  ^8  it 
far  more  happy  dispensation  that  animals  are 
.  for  the  destruction  of  each  other?  and  that, 
low  the  course  of  one  round  by  way  of  specimen,) 
he  tree-louse  lives  on  plants,  the  miLSca  aphidi- 
lives  upon  the  tree-louse  v  the  Tiomet  upon  .the 
aphidivora;  \h^  dragon-Jly:  on  the  hornet;  the^ 
on  the  dragon-fly ;  the  smaU  birds  on  the  &pi« 
and  the  hawk  on  the  small  birds. 
prived  of  reason,  the  innocent  lamb  licks  thjehand 
for  its  destruction  ;  and  the  sufferings  which  ani- 
^eel  upon  the  speedy  extinction  of  the  vital  spark, 
be  momentary  indeed,  inx^omparison  with  the  pangs, 
must  have  had  to  endure^  if  they  had  beenvkft  to 
e  by  old  age.  Indeed,  accordfng  to  this  supposi- 
old  age  would  have  been  impossible ;  for  what 
i  the  world  soon  have  become  were  its  numenous^ 
kts  so  cut  off,  and  their  putrid  carcases  have  been 
0  lie  unburied  ?  The  circumambient  air,  now  the 
te  of  life  and  vitality,  must  in  that  case  have  been 
ered  deadly  pestilential,  and'  bearing  upon  its  wings. 
DOKious  vapours,  have  dealt  death  and  desolation 
increasing  celerity  to  every  climate,— until  this 
itiFul  theatre  of  life  and  activity,  had  become  one. 
t  charnel-house,  and  the  animating  flame  been  foif 
extinguished  in  the  awful  silence  of  eternal  night. 
Qstead,  therefore,  of  finding  fault  with  the  merciful 
«nsations  of  an  all- wise  God,  and  repining  ihsXltons 
tigers,  bears  and  wolves^  eagks  and  vfdhires,  set* 
ts  and  crocodiles,  and  voracums  monsters  qfthe  deepi 
^very  description  exist,  let  us  rather  rejoice^  that 
'^rever  the  carcase  is  exposed  on  the  afield,  there  will 
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A?  xfliUureB  iegdihered  together  ,**-a^  diat,  where  the 
^im  aod  serpent  may  die  in  their  hidden  retreats,  innum- 
(6tMe  rermin,  attraicted  by  the  scent,  will  soon  find  them 
out,  and  le^ve  not  a  vestige  of  putrefaction  behind. 

Before  we  have  done  with  the  tribe  of  volatiles,  I 
Bave  j\ist  to  remark,  that  ihese  are  not  the  only  uees 
fbr  which  this  order  of  beings  seems  to  have  been  creat- 
ed! From  the  feathery  creation  we  may  also  learn  les- 
aons  of  wisdom  on  the  most  interesting  and  important 
subjects !  What  an  example  of  donj  ugal  constancy  and 
ihlelity  do  we  discover  in  the  turtle-dove  f'^what  a 
pattern  of  filial  affection  in  the  young  eiorh  f— -what  a 
tessonfor  presumptuous  pride  have  we  in  the  answer  of 
SoLOH  to  the  monarch  of  Lydia.  When,  seated  on  his 
magnificent  throne,  and  surrounded  by  all  the  append* 
ages  of  external  pomp  and  pageantry,  Croesus  asked 
the  Greek  philosopher,  if  he  had  ever  seen  so  magnifi- 
cent a  spectacle  ?  ^^  After  having  seen  the  plumage  oC 
the  Pheasant^  he  could  not  be  astonished  at  the  aght 
of  any  other  finery,'*  was  the  cool  reply ! — And  what 
cbmfort  may  we  derive,  under  the  vexatious  losses  and 
crosses  of  Gfe,  from  the  argument  drawn  by  our  Di- 
vine teacher  against  sinking  under  despondency,  fxem  a 
connderation  of  the  care  which  our  common  and  heaven-^ 
ly  Fathkb,  bestows  upon  these,  his  inferior  offspring. 

**  Bebold,  and  look  away  jour  low  detpair  i 
Set  the  light  tenants  of  the  barren  air: 
To  them  no  tioiet,  nor  granariea  belong ; 
Kought  but  the  woodland  and  the  plea^g  long  ^ 
Tety  TOUR  KIND  SKATKMLT  Fatbbr  bcuds  fau  eye 
Oa  the  least  whig  that  flits  along  the  sky. 
If  ceaseless  then,  the  fowls  of  heaven  hk  feeds. 
If  o'er  the  fields  such  ludd  robes  he  spreads, 
WiU  HB  net  caf*f<sr  yo»-^y»  laithlee^  say  ?— 
^8  urn  ttoroe,  or,  arm  tm  lcss  tkax  tost?" 
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Insects,  pvodigions  number  of— The  most  ezquisile  tkiH  e? idcDoad  ki 
their  structure. — Remark  of  Mr  Boyle. — Wonderful  discorerict  of 
the  Microscope. — No  marks  of  nnperfection  discoverable  ia  tbe  worKa 
of  God.^What  hwm  been  oomidercd  at  muh  in  4w  otyniMttoi 
of  iflseeii^  «ndcBoea  to  the  ooatmy— A  few  fa^  and  ptculiafi- 
ties  relating  te  tbe  conformation  of  issecta^  Ajiparent  defecta  in  their 
structure,  how  compensated — Eyes  of  insecta— Insecta  distinguished 
"by  tbe  number  of  their  legs  and  wings-^By  their  palpi  and  feelers 
— ^By  their  probosciS'Or  trunk-^Great  strength  and  agility  of  the  in- 
4ea  tribes— Neoten — Metamorphosw  of  Insecta— Pecullafitiei  ia 
the  fomuitioti  of  difleiwit  speelaa  WoaderfuUnstiacta— Uaea  of 
insects— A  few  of  them  enumerated— -Lessons  to  be  learned  from. 


^  Bow  tweet  to  muse  upon  His  $kiU  dispiay^d 

(InJiwJte  skat /J  in  all  that  He  /i««  mtuki 

To  traoB  in  Hutute't  moti  minute  dengfi. 

The  signature  and  stamp  of  power  J[Hw^4 

The  shapely  limb  and  hthricated  joint, 

Wiihin  the  small  dimensions  of  a  point  g 

Muscle  and  nerve  miraetUotitly  spun^ 

Hia  mighty  work  who  speakst  and  k  is  done^^^^^oamnt^ 

'**  See  the  proud  giant  of  the  beetlerace, 

Whai'thining  arms  Ids  poUsh^d  limhs*enohase  f -^AAsaauLn. 

^'  See  her  bright  robes  the  Butterfly  unfold. 

Broke  fiom  her  wintry  tomb  in  prime  ^ May^'^^-^numaM, 

"  The  Ants  are  a  people  not  strong,  yet  they  prepare  their  ^meat  m 
ihe  rummer, — The  Locusti  have  no  king,  yet  go  theyfbrth  all  of  them  by 
bwdsf  The  Spider  taketh  hold  with  her  hsauis,  amd  is  tit  king's  palom 
«ei.*'^^jiovjcnis  xvk.  &5,  27»  «nd  38. 

Insects  have  been  reckoned  by  some  among  the  more 
imperfectly  fonped  of  Nature^  workf ;  but  in  tfaU  most 
<Knimwselai&  0f  animated  beings,  wbers  shall  we  fiad 
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a  single  instance  in  which  this  is  made  to  appear?^  la 
all  that  prodigious  variety  which  exists  between  the  Soor. 
pion  and  the  Mite,  we  certainly  behold  in  the.  structure 
of  insects' abundant  evidence  of  the  most,  exquisite 
skill ;  and,  if  by  means  of  the  microscope,  we  extend 
our  researches  downwards  through  that  minute  order 
of  beings,  till  we  arrive  at  those  invisible  animalcules 
which  are  computed  to  be  twenty-seven  miliums  .of 
times  smaller  than  the  mite,  the  same  evidences  of  wis- 
dom and  design,  present  themselves  in  every  gradation, 
And  all  ideas  of  imperfection  cease. 

"  Search  the  least  path  Creative  power  has  trod, 
How  plain  the  foouteps  of  th*  apparent  God  If** 

*  Of  all  productions  in  nafture,  insects  are  by  far  the  most  nnnier- 
ous»  and  though,  at  first  sight,  herbs  of  the  field  seem  to  be  the  puts 
of  organfzed  matter  produced  in  the  greatest  abundance,  yet,  npon 
minute  inspection,  we  find  every  plant  supporting  a  multitude  of 
scarcely  perceptible  creatures,  that  fill  up  the  compass  of  yoytb,  rig- 
our and  age,  in  the  space  of  a  few  days  existence.     In  Lapland,  and 
-some  parts  of  America,  insects  are  said  to  be  so  numerous,  that  if  a 
CQodle  is  lighted,  they  swarm  libout  it  in  such  mrltitudes  that  it  is  in- 
"Stantl^  extinguished. — As  insects  are  endowed  with  the  various  powers 
of  creeping,  flyings  and  swimming,  there  is  scarcely  any  place,  however 
remote «nd  secure,  in  which  they  are  not  to  be  (bund ;  and,  it  is  the 
infinite  number  of  these  invisible  animals,  which  makes  stagnating 
waters  appear  of  so  many  difiereat  hues,  aB  greeUf  broum,  reddUk^  Ac. 
f  The  microscope  «ndues  us  as  it  were  with  a  new  sense,  .nnlblds 
the  amasing  operations  of  nature,  and  displays  to  us  wonders  unima. 
gined  by  former  ages — Who,  a  thousand  years  ago,  would  have  thought 
it  possible,  to  distinguish  myriads  of  living  creatures  in  a  single  drop 
ef  water  ?     Or,  that  numberless  species  of  creatures  should  b«  made 
objects  of  vision,  though  so  minute^  that  a  million  of  them  are  less  than 
a  grain  of  sand ;  yet  these  are  among  the  wonders  of  the  microscope  I 
An  instrument,  by  which  the  defects  of  the  most  exquisite  specimens 
of  the  works  of  art  sre  made  strikingly  to  appear,  while  the  more  wt 
pry  into,  or  scrutinise,  the  works  of  oatiiis  throiifh  .^  sama  mo- 
dium.  the  more  we  observe  of  the  inimitable  perfectioo  of  the  adx* 
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-  It  is  not  at  all  surprinng  then,  that  such  an  accurate 
researcher  into  Nature^s  works  as  the  excellent  Mr  Boyle 
should  observe,  <^  thai  his  wonders  dweU  noi  so  mwA 
an  Nature^s  docks  as  her  waiches.^^'^In  several  kinds 
of  these  creatures,  invisible  before  to  mortal  eyes,  it  is 
not  t)n]y  easy  to  discover  by  means  of  a  good  magnifier^ 
the  external  appearance  of  their  mouths,  their  horns, 
their  trunks,  and  other  members,  but  the  very  motion 
of  their  heart  and  lungs !  Now,  .as  it  has  been  remark- 
ed, as  these  little  animals  are  discovered  to  be  organiz* 
ed  bodies,  how  fine  and  subtle  must  be  the  several 
parts  that  compose  themi  How  difficult  to  conceive 
the  extreme  minuteness  of  the  mUscles  necessary  to  the 
motion  of  the  heart ;  the  glands  for  the  secretion  of  the 
fluids,  the  stomach  and  bowels  for  the  digestion  of  the 
food,  the  fineness  of  the  tubes,  nerves,  arteries,  veins, 
and,  above^  all,  of  the  blood,  the  lymph,  and  animal 
spirits,  which  must  be  infinitely  more  so  than  any  of 
these !  Here  the  utmost  stretch  of  imagination  is 
brought  to  the  test,  without  being  able  to  form  any  ade* 
quate  conception ;  Imt  these  inconceivable  wonders  in- 
stead of  conveying  any  idea  of  imperfection  as  to  the 
skill  of  the  artist,  must,  from  what  they  make  to  ap- 
pear, inspire  the  attentiveobserver  with  very  different  emo- 
tions, and  force  him  to  draw  a  very  different  conclusion. 
The  beauty  and  symmetry  of  some  of  those  minute 

able  artist.  Viewed  by  tbis  glass  the  finest  needle  ever  polished  pre- 
sents to  the  eye  a  blunted  point  and  a  nigged  uneven  surface ;  but 
the  sting  of  a  bee»  however  magnified,  still  retains  all  its  original  pol- 
ish and  wonderful  acuteness  of  termination. 

*  The  work  of  M.  Strauss,  on  the  Maybug,  has  just  shewn,  that 
this  little  body  of  an  inch  in  length,  has  S06  hard  pieces,  serving  as  en* 
velopes,  494  muscles,  24  pair  of  nerYes,48  pair  of  tiacheat,! 
vol..  11.  o 
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objects  flo  viewed,  are  surprising  indeed.  What  a  me- 
tamorphosis do  they  seem  to  undergo  under  themagic- 
vorking  glass !  Creatures,  that  before  seemed  small 
and  despicable,  now  *^  appear  the  pride  of  nature, 
iprherein  she  has  bestowed  more  nice  and  delicate  art, 
and  displayed  more  profusely  the  rich  embroidery  and 
elegant  beauties  and  garniture  of  colours^  than  in  any 
of  the  larger  species  of  animals.^  Even  the  dust  that 
adheres  to  the  Butterfly^s  wings,  and  to  which  it  owes 
the  beauuful  tints  and  hues  which  adorn  it,  is  said  to  be 
an  innumerable  collection  of  extremely  small  featheis 
or  scales,  as  perfect  in  the  structure  and  symmetry  of 
the  arrangement  as  they  are  beautiful  in  the  coloanng. 

But  we  have  not  yet  done.  The  very  circumstancesad* 
duced  as  marks  of  imperfection  in  the  insect  tribes;  viz. 
their  being  enabled  to  live  for  some  time  after  being  de- 
prived of  those  organs  necessary  to  life  ii^the  hig^r 
ranks,— and  their  amazingnumbers,— ought  rather  to  be 
Qonadered  as  arguments  to  the  contrary.  The  former 
is  no  doubt  essentially  necessary  to  the  preservation  of 
ft  species  exposed  to  so  many  casualties  as  those  in  par- 
ticular who  live  aa  blood,  and  cannot,  therefore^  par- 
take ci  a  meal,  vrithout  giving  ^heir  enemies  notice  of 
their  presence  ;*  and  the  latter,  to  prevent  the  extinc- 
tion of  a  short-lived  race,  which  come  into  existmoeat 
a  time  when  there  are  so  many  open  mouths  ready  to 
devour  them. 

Instead,  therefore,  of  having  the  presumption  to 
stigmatize  in  the  most  remote  degree,  this  particular  or- 
der of  the  creatures  of  the  Almighty,  as  affording  evi- 
dences of  imperfection,  let  us  rather,  from  similar  ooo- 

*  The  Horsefly  will  live  and  run,  after  being  deprived  of  its  head; 
but  lo  what  jeopardj  is  that  aniioal  ezpoaed  in  the  act  of  ftadk^ 
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siderations,  adopt  the  ivords  of  the  more  judidoai 
Swammeniam :  <^  After  an  attentive  eumioation^^  aajs 
he,  <<  c^  the  nature  and  anatomy  of  the  smallest  as 
well  as  the  largest  animals,  I  cannot  help  allowing  the 
ka9i  an  equal,  or  perhaps  a  superior  degree  of  dignity. 
If^  while  we  dissect  with  care  the  larger  animals,  ww 
are  filled  with  wonder  at  the  elegant  disposition  of  thde 
parts,  to  what  a  height  is  our  astonishment  raised^ 
when  we  discover  all  these  parts  arranged  in  the  leaal 
in  the  same  regular  manner.^ 

It  is  impossible  in  the  compass  of  a  few  pages  to  do 
any  thing  like  justice  to  a  subject,  which  can  never  be 
sufficiently  investigated.  We  will,  however,  consistent 
with  our  general  plan,  notice  a  few  facts  and  striking 
peculiarities,  in  this  mysterious  and  numerous  order  of 
beings,  by  which,  it  is  most  distinguished  from  the  othevSy 
and  in  which,  it  will  be  sufficiently  evident,  that  insects 
are  also  the  children  of  the  same  common  parent,  whoee 
wisdom  and  goodness  are  so  consjncuous  in  his  other 
works. 

In  the  head  of  an  insect  no  <»ganijsation  of  the  brain 
iB  mi  to  be  discovered,  but  the  want  of  this  is  abun- 
dantly made  up  by  that  medullary  thread  which  conw 
municates  the  vital  principle  to  the  other  parts  of  iheir 
bodies,  and  endows  them  with  that  tenacity  of  life, 
which,  as  has  been  already  observed,  is  so  useful  to  the 
species.  Neither  are  they  apparently  fulnished  with 
the  usual  organs  of  smelling  and  hearing,  but  whether 
the  olfactory  nerves  communicate  with  the  feelers,  and 
the  auricular  organs  are  situated  in  the  antennas,  as  Mr 
Barbutt  supposes,  or  not,  there  can  be  no  doubt  from 
the  readiness  of  Wasps,  Flys,  &c.  to  betake  themselves 

to  their  wings  and  fly  to  dainties  at  a  distance^  and  the 
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alertness  <^  B«es  ia  sdlif  isg  out  to  the  relief  of  abiDthor 
in  distress,  when  he  alarms  ihem  by  bis  noise  omsde 
the  hive»  that  insects  are  not  deficient  in  the  semes  of 
seeing  and  hearings  wherever  the  organs  may  be  sito* 
ated.  The  manner  of  respiration  is  different  in  inaecte 
from  other  animals ;  they  breathe  through  pores  placed 
.in  Uie  sides  of  their  bodies,  and  tbi»  also  fits  them  for 
^that  remarkable  peculiarity  of  living  ia  separate  parts. 
In  ^the  comporition  of  insects  no  bones  are  made  uae 
of,  but  this  is  supplied'  in  some  by  a  membraneous 
Of  muscular  skin,  and  in  othees  by  a  criistaceous  or 
horny  covering.  Their  eyes  aae  fiseed,  and  they  have 
no  eyebrows,  but  to  prevent  tbeia-from  iiijury,  the  lat- 
ter want  is  supplied  by  the  external  tumc  of  their  eyes 
being  bard  and  transparent,  and  to  remedy  the  former, 
some  inseata  have  four,,  some  six,  others  eighty  while 
the  number  of  lenses  in^some  of  those  which  have  only 
two  eyes  is  amazing  indeed.* 

The  eyps  of  insects  are  admirably,  adapted  for  see* 
ing  minute  objects  near  at  hand,  butr  from  the  small- 
.ne^  and  convexity  of  their  lenses,,  it^ia  apparent  that 
they  can  neither  see  far  nor  take  in  the  hu^r  objects^ 
.«9d;  to  remedy  any  inconvenience  that  might  anse  fi»m 
this,  may  have  been  the  principal  reason  why  Nature 
has  furnished  them  with  those  projectiBg.  horns  or  feel- 
ers, with  which  they  seem  to  grope  as  they  advance : 

*<  Why  has  not  man  a  nicioscopic  eye  ? 

For  this  plain  reason — man  is  not  a  fly.** 

Insects  are  also  distinguished  by  the  number  of  their 
legs  and  wings ;  of  the  latter,  most  insects  have  four 

•  Fl|fta  w«8p%  %c.  have  the  outwaid  ooat  of  their  eye  asade  af 
curious  lattice- work,  ^  Pagett  is  said  to  have  diacpTeied  nofc^or 
than  17,325  lens^  in  th^  9orpe»  of  a  butterfly ! !  [ 
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wiogs,  while  no  other  order  of  ammab  have  more  than 
iwo;  and,  although  the  greater  part  have  six  legs, 
others,  as  Mites  and  spiders,  have  aght,  some  ten, 
fourteen,  axteen ;  and  some  insects  are  said  to  have 
even  a  hundred  legs.  The  palp  are  those  little  instru- 
ments fixed  tothe  mouth  of  some  insects,*  which  seem 
to  be  intended  to  serve  the  purpose  of  arms,  for  they 
employ  them  to  bring  food  to  their  mouths  and  keep  it 
steady  when  eating*  Some  insects  are  furnished  with 
s&igs  for  defence,  of  to  asnst  them' in  procuring  thdr 
ibod;  others,  with  a  tube  for  injecting  their  eggs  into 
the  most  convenient  rituations  for  hatching;  and  the 
greater  part  of  winged'  insects  have  a  proboscis  or  trunk, 
which,  although  not  so  large,  is  as  wonderfully  con- 
trived as  that  of  the  Elephant,  and  serves  the  purposes 
of  a  mouthj  a  nose,  and  a  windpipe !  '  The  proboscis 
of  insects  is  a  machine  of  a  very  complicated'  naturer; 
and  that  of  a  butterfly,  when  not  in  quest  of  food; 
may  be  observed  rolled  up  in  form  of  a  watch-spring: 

The  degree*  of  strength  and  agility  which  many  of 
the  insect  tribe  possess,  is  amazing.  A  flea  will  draw  a 
chain  100  times  heavier  than  itself;  and'  the  velocity  of 
a  mite,  in  proportion  to  its  size,  is  said  to  outstrip  that 
of  a  race-horse  !  With  regard  to  sex  there  is  one  thing 
very  remarkable  in  this  order,  viz.  that  the  Bees,  the 
Wasps,  and  Ants,  furnish  an  example  of  a  species  that 
belong  to  neither  sex;  and  so  are' called  neuters;'^ 
theses  however,  are  not  without  their  use  ;  and  the  af- 
fection they  evince' for  the  helpless  little  creatures  left 
to  their  care,  might  serve  as  a  lesson  to  those  who  are 
intrusted  with  the  tender  charge  of  infants  not  their  oWn. 

The  last  thing  we  shall  mention  in  this  general  sur- 
vey of  the  insect  tribes,  is  the  wonderful  transformation 
q8 
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anaoj  of  them  undci^  » the  different  stages  of  an  egg, 
it  grub,  or  worm^  and.  a  cfarysalisy  tili  they  arrive  A 
their  most  perfect  or  fiy  state ! 

"  ObMrre  «)m  iiwect  Mce,  ord^*d^ta  keep 

The  laiy  sabbath  of  a  half  year's  sleep. 
Entomb'd  beneath  the  filmy  web  they  He, 
And  wait  the  influenee  of  a  kiadet  sky. 
When  Ternal  sunbeams  pierce  the  dark  retreal 
The  heaving  tomb  distends  with  vital  heat ; 
The  fulUformed  brood,,  impatient  of  their  oeB, 
Start  from  their  trance^  and  burst  their  silken  sbelL*' 

In  each  of  the  changes  which  in3ecta  are  nuufe 
to  pass  through,  not  only  their  form  and  structure^ 
but  their  very  nature  and  appetite  undeiigo  a  com* 
plete  revolution. — Take,  for  example,  yonder  Butter- 
fly, which  in  such  gaudy  attire,  and  with  so  sprightly 
an  Mr,  roves  and  flutters  in  queot  c^  its  balmy  juices 
from  flower  to  flower :  how  wonderful  tb^  chapge^ 
from  that  dead  and  inanimate  state  in  which  itabeauUe3 
lately  lay  concealed,  or,  from  the  grovelling  reptile, 
which,  on  the  cabbageJeaf,  partook  so  yoracwusly  of  it9 
coarser  fare,  nor  evinced  any  relish  for  other  dainties! 
If  any  thing  were  wanting,  to  prove  the  wise  disposi* 
tion  of  the  parts  and  appetites  of  animals  to  their  van^ 
ous  situations  and  habits,  here  we  have  it  in  the  instance 
of  the  Butterfly,  whose  structure  and  taste  have  both 
become  completely  altered,  since  another  sphere  of  ^Si^ 
tion  and  different  propensities  were  assigned  it 

In  regard  to  some,  peculiarities  of  a  few  of  the  dif* 
ferent  species  of  insects,  we  would  briefly  observe,  that 
in  the  mouth  of  the  Gnat  there  is  an  .admirable  sped- 
men  of  the  instrument  necessary  for  such  a  blood-thirs- 
ty animal  ;-^tiie  nails  or  crptchets  of  the  Horse-fly,  as 
well  as  its  tenacity  of  life,  evince  that  it  is  apt  to  be 
d^turbed  in  its  bangucts  ,*-^wboever  attentively  coiui« 
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dm  thd  farm  of  a  little  ammal,  fiNtnd  in  the  heads  of 
thoae  irho  are  not  remarkable  for  cleanliness,  need  not 
be  told  that  it  is  a  blood-sucker.  The  legs  of  the  Lo- 
cust aad  of  the  Grasshopper  being  so  admirably  fittei 
for  the  purpose,  at  once  diew  their  propensity  toleap- 
iog,  and  th«r  iitness  for  it  The  Bee,  in  duger  of 
beiDg  robbed  of  its  predous  stores,  is  armed  with  its 
well  koown  weapon  ;^4he  fiemale  wasp  is  larger  and 
stfODger  than  the  male,  to  enable  her  to  survive  the  ri^ 
gour  of  winter ; — and  the  strong  hairy  legs  of  the  Ant, 
are  no  less  well  contrived  to  asust  her  in  the  indefati* 
gablekbours  of  the  hill,  and  in  securing  her  heavy  bmv 
dens  as  tbe  drags  them  along,  than  the  two  claws  with 
which  they  are  armed,  are  for  the  purpose  of  climbing. 
How  surprising  the  instinct  by  which  those  little 
crestores  are  taught  uniformly  to  deposit  their  eggs  on 
such  animal  or  vegetable  substances,  as  furnish  a  pros- 
per sod  plentiful  su|^ly  of  food  for  the  worms  or  cateN 
pillars,  as  soon  as  they  are  hatched,  as  the  White  But«- 
terfly,  which  lays  its  eggs  in  cabbage  leaves ;— that  thosQ 
which  pass  into  the  Chrysalis  or  inactive  state,  select,  as 
the  Silk-worm,  the  most  proper  situations  and  modes  of 
ooneealroent  ;*^— and  that  others,  whose  only  metamor^ 
phosis  consists  in  the  addition  of  wings,  as  the  Cuckoo 
spit,  or  Froth  Worm,  surround  themselves  while  un- 
dergoing the  change,  by  an  envelope  of  spume  or  froth 
proceeding  from  their  body. 

"  The  Locusts  have  no  king,  yet  go  they  forth  aJlof 
tliem  by  bands  ;-f*  while  the  solitary  Spider,  having  no 

*  Some,  as  the  Silk- worm,  spin  webs  or  cords  about  their  bodies- 
some  hide  themselves  in  little  cells-— some  retire  into  the  holes  of  walls 
or  decayed  trees»^8nd  some  suspend  themseWes  to  the  twigs  of  tree«« 

f-And  fohnidaWe  bands,  indeed,  as  we  may  leara  fiom  the  fojjow* 
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'  wings  to  go  in  pursuit  of  her  prey,  weaTeth  to  herself  a 
web,  and  watches  with  patience  the  entanglement  of 
•the  fly. — ^Time  will  not  permit  us  to  dwell  on*  the  geo- 
'metiical  precision  and  mathematical  exactness  with 
which  Bees  form  their  combs ;  the  wonderful  ingenuitj 
and  contrivance  of  the  Wasp^s  nest,  or  die  order  ani 
regularity  observed  in  the  construction  of  the  Ant-hili, 
as -well  as  the  prudence  and  foresight  which  the  whole 
of  these  evince  in  their  labours  and*  pursuits  :^-the9e, 
and  the  singular  but  convenient  attitude  which  the  Wa- 
ter-fly assumes  in  swimming  on  his  back,  to  enable  it 
the  better  to  lay  hold  of  its  food,  the  under  ade  of 
aquatic  plants,  we  can  only  mention,  and  must  proceed 
to  consider  a  few  of  the 

USES  OF  INSECTS. 
From  the  number  of  animals,  in  the  different  ele» 
me^ts  and  i*egions  of  existence,  which  prey  upon  in- 
sects, there  can  be  no  doubt,  that  one  great  object  the 

CcsATdB  had  in  view  in  the  formation  of  these,  wasj 

I         >**■  ■      I   ■■         ■     I      ■  ■  111       11 

ing  extract  from  the  journal  of  a  late  traveller : — "  On  the  lltbof 
June,  whilst  seated  in  our  tents  about  noon,  we  heard  «  very  unusual 
aoise,  that  sounded  like  the  rushing  of  a  great  wind  at  a  distance. 
On  looking  up,  we  perceived  an  immense  cloud ;  here  and  there  seni- 
transparent,  in  other  parts  quite  black,  that  spread  itself  all  over  tbt 
akjTy  and,  at  intervals,  shadowed  the  sun.  This  we  soon  found  to  be 
foousts, — ^whole  swarms  of  them  falling  about  us ;  but  their  passage 
was  but  momentary,  for  a  fresh  wind  from  the  south-west,  which  bad 
brought  them  to  us,  so  completely  drove  them  forwards,  that  not  a 
▼estige  of  them  was  to  be  seen  two  hours  after."  lliey  aeem  to  be 
iznpelled  by  one  common  instinct,  and  moved  in  one  body,  which  bad 
Ihe. appearance  of  being  organized  by  a  leader.  As  aU  was  dry. on 
the  plain  of  Shiraz,  the  same  instinct  seemed  to  propel  them  fbrwards 
|o  countries  of  more  vegetation.'*  And  from  a  newspaper  of  Aogust 
8,  1826,  we  have  the  following  account : — '<  From  a  Bombay  paper 
of  January  £8,  we  have  seen  a  private  letter  dated  at  Baroda,  which 
mentions  that  the  cloud  of  locusts  which  has  been  hovering  for  nearlj 
two  months  over  different  parts  of  the  province  of  Guiarate,  passed 
over  that  city  on  the  SSd  ult.  The  writer  calculates,  that  the  doud 
must  have  covered  ten  square  miles,  which,  allowing  only  OQO  locwt 
J-  .^  xjx^^  would  give  more  than  40,000  nUlUons  \ 
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for  the  subsbt^nqe  of  many  of  the  larger  orders  of 
creatures;  while  they  themselves  have  been  rendered 
extremely  useful  in  tbdr  turn,  by  some  of  them  being 
made  to  destroy  numerous. obnoxious  weeds,. others  to 
live  upon  carrion,  (a  circumstance  that  makes  flies  %o 
very  useful  in  warm  climates,  as,  by  the  services  they 
perform,  the  infection  of  the  air,  in  many  cases,  may 
he  supposed  to  be  obviated,)  and  others  again,  as  was 
before  observed,  are  active  agents  in  the  hand  of  natun^, 
and  of  the  greatest  importance  in  the  business  of  veg^ 
table  impregnation  V— while  the  following  specimen^ 
although  few  in  number,  may  serve  to  show  that  soog^ 
of  these  also  contribute  in  no  small  degree,  in  their  re^ 
spective  spheres,  to  the  service  of  man.  By  the  la* 
hours  and  exertiona  of  the  Bee^  we  are  provided  with 
stores-  of  honey  and  wax  ;^ — ^the  seemingly  contempti- 
ble little  SUk'  Worm  presents  us,  in  its  passage  f vonr 
the  Caterpillar  to  the  sleeping  state,  with  materials  for 
constituting  our  most  costly  rmmentf — From  the  Ca/f^ 

*  Bees — Our  cruel  mode  of  taking  honey  by  destroying  the  innOi 
eat  and  beitutifol  insects  that  produce  it,  can  no  longer  be  defendeA 
by  (be  plea  of  necessity.  A  late  traveller  in  the  northern  part  of  tn- 
<ii^  describes  the  foUowing  easy  method  by  which  the  honey-gather«ia 
there  effect  their  purpose.  A  hollow  tree,  or  an  eartbern  pot,  is  bulU 
fn  the  wall  of  a  house,  or  out-house,  with  apertures  externally,  through 
vhieh  tfie  bees  enter  and  go  out.  The  internal  end  of  this  hive  can 
be  opened  anci  shut  at  pleasure  by  Tarious  simple  contrivanoes ; ,  a 
diding  door  is  one.  In  the  centre  of  the  hive  there  is  a  valve ;  wh«^ 
the  hive  is  fuU^  and  the  honey  is  to  be  taken,  a  great  noise  is  made  at 
the  inner  extremity.  This  drives  the  bees  out ;  the  valve  is  then 
dosed,  and  the  honey  is  taken  oufr  by  the  sliding- door.  The  superior 
part  of  our  readers,  will  doubtless  take  a  pleasure  in  couununicatfog 
this  easy  mode  of  avoiding  cruelty,  to  those  whom  the  inferraailwi 
laight  not.  otherwise  reach..  ' 

t  iftf^uwrmw—''  111  a  communication  to. the  Society  for  Arts  aadv 
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Atfm  come  the  Spanish  Flies,  so  useful  in  bBsters^ 
the  Kermes  is  also  valuable  for  medidnal  purposes- 
and  the  Cochineal  furnishes  us  with  a  lich  and  beauti- 
ful dye.  The  wonders  accomplished  by  the  united 
exertions  of  the  Bees^  the  Wasps^  and  the  Jnt$^  shew 
what  can  be  done  by  brethren  dwelling  tc^elher  in 
unity.  The  watchfulness  of  the  Spider  after  die  has 
woven  her  web,  demonstrates  the  necessity  of  not  fold- 
ing our  hands  for  slumber  just  at  the  time  we  have 
.  completed  our  preparations  for  activity ;  and  to  the 
AfU  the  sluggard  is  sent  to  learn  a  lesson  of  prudence 
«nd  foresight. 

•'  Th«M  emmeto,  how  little  thejr  ara  ia  onr  fjm  I 

We  treed  them  to  dust,  and  a  troop  of  them  diea 

Without  our  regard  or  concern : 
Tet»  as  wise  as  we  are,  if  we  went  to  their  idiooly 
.   Xbexe*s  many  a  sluggard,  and  vaaxxy  a  fool, 

A  lesson  of  wisdom  might  learn." 

Even  the  metamorphosis  of  insects,  or  the  progres- 
ttve  change  they  undergo  from  an  inferior  to  a  more 
perfect  order  of  being,  ought  not  to  pass  before  the 
eye  of  reason,  without  its  improvement  Does  not  this 
tend  to  remind  us,  that,  when  we  lie  down  in  our  sleep- 
ing and  inactive  state  in  the  dust,  it  is  not  Ihere  for  ever 
to  remain,  but  that,  we  may  undergo  a  change,  **  when 
this  corruptible  shall  have  put  on  incorruption,  and  this 
m(»:tal  shall  have  put  on  immortality ;  then  shall  be 
brought  to  pass  the  saying  that  is  written,  l)eath  is  swal- 
lowed up  in  victory/* 

Mamtfactures,  (vol.  it.  p.  163,)  it  is  stated,  that  one  line  of  the  silk- 
worm, when  unwound,  measured 404  yards;  and, when diy, weighed 9 
grains.  Hence  it  follows,  that  1  lb.  avoirdapois  of  the  thiead,  m  ipmiiT 
the  worm,  may  he  extended  into  a  line  535  miles  tong,  and  that  a  tbreid 
which  would  encompass  the  earth  would  weigh  no  more  thaa  47  Ibsl** 
•  CoriiilhiMi%  ST.  £4. 
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CHAPTER  XXXIV. 

ANIMALS,  CONTINUED.— REPTILES,  SERPENTS^  ftc 


Hie  order  of  Reptile%  &c.  a  new  ditpUj  of  crMtiTe  art— Maimer 
of  their  movements  different  from  the  other  orden  of  aiuma]i» 
and  different  among  themselves— Wise  construction  of  this  order 
of  creetiim. — Snails. — Caterpillars.— FHndple  of  Compensation,  bow 
obwrrabb  in  the  Tortoise,  the  Frog,  and  the  Lisaid.— -Singulari- 
ties  of  the  class  Amphibia  of  LinnsBua— Their  capability  tif  existing' 
either  in  land  or  water — In  a  state  of  torpidity—Astonishing  time 
that  some  animals  of  this  description  can  exist  without  food— Re« 
msiiable  tenacity  of  life  in  some — Most  are  OvipaTOUs.>-Tnma- 
formation  and  metamorphosis  of  Frogs  and  Lixards.— Some  ani< 
msls  of  the  Liiavd  tribe  change  their  skins.*— Stoiy  of  tbe  Sala^' 
mander  fabulous;  not  so  that  of  the  ChameHon  to  a  certain  de«. 
gree. — Singular  construction  of  the  Serpent  race — Benefits  that 
the  whole  order  derive,  from  the  poison  of  some  of  the  species.-* 
Merciful  organisation  of  the  tail  of  the  Rattlesnake.— Wonderful 
tenacity  of  tbe  vital  power  as  manifested  in  the  Earth-worm,— and 
of  Abstemiousness  in  the  Serpent  tribe. — Instinctive  Sagacity  of  Ser- 
pents^— Uses  of  Reptiles  and  Serpents. — A  humiliating  thought- 
Consolation  of  Religion. 


**  Lo/  tke  green  Serpeni,/rom  hU  dark  abotU, 

Which  even  imaginoHoH/eart  to  tread  .- 

Al  noon  firth  issuing,  gathen  up  his  train 

In  orbs  immense," 

■  **  Through  subterraneous  ceOs 

Where  scorching  sunbeams  scarce  can  find  a  twiy, 

EaHh  animated  heaves.^TheJiowertf  leaf 

Wants  not  its  soft  inhabitants" 
**  And  God  said.  Let  the  earth  bring  forth  the  living  ereaiwe  after  his 
kindt  cattle,  and  creeping  thing," — gin.  i.  24.** 

"  Now  the  serpent  was  more  subtile  than  any  beait  ofthejield  which 
the  Lord  Cod  had  made." — qbw.  lii.  I.  *•  Be  ye  therefore  wise  as  ser- 
pents, and  harmleu  as  itotwf."— math.  x.  16. 

In  the  order  of  Reptiles,  and  other  creeping  things, 
to  use  the  language  of  Scripture,  we  have  a  new  dis- 
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play  of  the  wonders  of  creative  art,  and  of  the  ease,  by 
which  the  Sovebkxgn  Lorp  of  a2.l,  can  perform  his 
will  by  instruments  and  means  the  most  disdmilar. 

/these  creatures  are  also  endowed  with  the  power  cJt 
motion,  but  how  differently  do  they  perform  that  act 
from  any  of  the  orders  we  have  already  considered, 
and  what  variety  do  we  not  perceive  even  in  the  maa- 
ner  of  their  own  mysterious  movements  ? 

.  Beptiles  of  the  TorUnse  kind^  although  provided 
with  four  feet  for  the  purpose,  have  long  been  notori- 
ous for  the  slowness  of  their  motions : — and  if  others, 
of  the  Frog  tribe,  amaze  us  by  the  agility  and  nimble* 
oess  of  their  surprising  leaps — ^we  are  agaia  brought  to 
witness  another  description  of  movement  in  the  slov, 
drawling,  or  rather  creeping  motion,  of  some  of  the 
members  of  the  Lizard  Jawikf,  which  constitutes  the 
third  distinction  in  the  order  of  Reptiles. 

^  Ileprived  of  the  usual  apparatus  of  legs  or  wings, 
the  ponderous  Serpent  issues  from  his  concealment,  and 
moves  majestically  along  by  mcatis  of  his  scales  and 
strong  muscular  powers ;  while  the  slender  Worm  draws 
and  pushes  himself  forward  by  his  rings  and  contor- 
tions. The  wisdom  in  these  contrivances  must  be  im- 
mediately apparent,  when  we  consider,  that  some  of  the 
former  have  their  habitations  assigned  them  in  the  most 
impenetrable  thickets,  where  an  elevated  stature  would 
expose  them  to  many  inconveniences— that,  some  take 
up  their  abode  in  the  swampy  b«iks  of  great  rivers  or  a- 
roong  the  reeds  in  morasses,  where  the  weight  of  their 
body,  supported  by  legs,  must  have  sunk  them  deeper  in 
the  mire — and,  that  others  wind  their  way  among  heaps 
of  rubbish  or  crumbling  ruins,  where  projecting  append- 
ages  of  any  description  would  have  been  apt  to  retard 
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tlieir^pi^givss ;  «tliile  the  naked  and  difraceleas  bodies  of 
the  htter,  are  adnirafblj  adapted  for  those  iubterraiie» 
o\is  passages,  which  they  form  to  themselves  unseen/ in 
the  bowels  of  the  earth.  Snails  being  encumbered  in 
their  motvements  with  their  shelly  appendage,  are  fur- 
nished with  an  instrument  peculiar  to  their  species,  in 
that  long  broad  surface  by  which  they  pull  themselves 
along,  and  by  which,  assisted  by  the  glutinous  sub- 
stance they  emit  from  their  bodies,  they  are  enabled 
to  adhere,  in  any  position,  to  the  smoothest  of  surfaces ; 
while  the  motion  of  Caterpillars  in  their  vermicular 
stite  is  cttiioasly  performed  by  means  of  a,  number  of 
little  legs,  the  foremost  of  which  are  differently  con^ 
stracted  from  the  hindmost,  but  all  are  formed  in  the 
most  suitable  manner  for  assisting  them  in  their  pro- 
gress, on  the  leaves  of  plants*. 

« .      ,....^--...       „  I   .■■■      mwm ■ ■■  <      ■■■ 

*  B\it  the  principle  of  compensatiei^  or  making  up  the  defidenqfp, 
or  waut  of  oae  part  in  tbe  bodily  structure^  by  the  presence  of  ano^, 
ther,  or  some  peculiarity  in  the  organization,  more  suited  to  the  na- 
ture and  habits  of  tbe  animal,  is  equally  apparent  among  Reptiles. 

The  Tortoiset  it  has  been  remarked,  is  notorious  for  tbe  slowness  of 
his  iDoyements;  but  if  the  Tortoise  has  not  the  swiftness  of  tbe  raoq 
horse,  or  sufficient  agility  to  get  out  of  tbe  way  of  an  enemy,  let  it.be 
recollected,  that  it  is  provided  with  a  moveable  dwelling,  of  consider^ 
able  strenglih :  and  carries  about  with  it.  as  a  defence  in  every  situa- 
tion, a  fortress  impregnable  to  a  host  of  foes,  which  would  otherwise 
annoy  it 

The  common  Trog^  although  a  rather  delicately  formed  animal,  is 
in  a  giieiet'  measure  concealed  by  its  colour  from  the  notice  of  its 
enemies^  whfle  the  toad,  another  member  of  the  same  family,  is  in 
somtf  degree  protected,  by  the  very  disgust  its  appearance  creates. 
How  admirably,  besides,  are  the  limbs  of  the  Frog  tribe  calculated.  ' 
for  &ose  lengthened  and  rapi4.springs,  some  of  them  are  known  to 
make — ^ha  webbed  hind-feet  for  its  progress  in  the  water, — and  the 
conformation-  of  its  tongue  fbr  the  use  to  which  it  is  applied  in  catch- 
ing its  food. 
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Seing  deprired  oF  those  hiBtrumeDts  of  modim  pog- 
-fiessed  by  other  animalfiy  to  eany  them  q)eedil7  ferwaid 

•  In  regard  to  t^e  Lixard  iribe,  from  the  ierriSc  Crt*codUe  of  the 
'African  rivers,  and  the  fearful  JlUsaior  of  the  warmer  parts  of  the 
Vestem  w6rld,  down  to  the  little  nimble  Lizard  of  the  tempente 
feegions,  and  the  water  Newt,  which  has  the  singular  property  of 
liresernng  its  vitalitf,  and  existing^  iiftar  being  ftosen  up  ia  the 
jmdst  of  ice,-.^hat  wisdom  and  inteiligepve  ane  obfeitvable  is  tiicir 
variocis  structures  !-r— How  admirably  are  the. whole  of  them  fonned 
for  the  various  situations  they  are  meant  to  occupy,  and  the  several 
jparts  they  were  intended  to  perform  in  the  Tariegated  scale  of  ex- 
istence? 

le  seems  to  be  a  distinguishing  ehatnctiBfistie  of  tbeaa  oMJtHoM 
tiiima1fl»  that  the  greater  part  of  tii^m,  as  t|io  namo  of  the  dau  to 
which  they  belong  fJmpkUnflJ  indicates^  are  capablo  of  eiisting  in 
watar  as  well  as  on  l|md; — bu]t  it  is  no  less  true,  that  few  of  them 
lippear  to  require  nightly  repose,  or  daily  sleep,  an^  that  nearly  all 
of  them  become  torpid  during  winter.     The  time  that  some  of  tbesi 
ereatnres  can  exist  witfaoot  fbod  is  astonishing  indeed.     Mr  Blom* 
eidiach  mentions,  that  be  liad  often  kept  Sidaniandera  for  8  months 
^thout  food,  and  that  Tortoises  can  exist  a  year  and  a  half  with- 
out eating.     But  what  are  tliese  to  the  prodigious  length  of  time 
those  toads  must  have  existed,  which,   according  to  so  many  well 
Authenticated  accounts,  have  been  found  alive,  in  sawing  through  solid 
substances,  such  as  trunks  of  trees^  blocks  of  stone,  and  marble,  &c. 
In  regard  to  tenacity  of  life,  Frog&have  been  know^  to  loap  about  af- 
ter the  heart  had  been  taken  out,  and  Tortoises  to  live  for  months  after 
the  brain  had  been  removed ;  but  these  are  cruel  experiments,  and  we 
annex  our  respectable  authority  in  order  to  prevent  a  repetition  of 
them.«-See  Blume$ihaclCs  Manuel  of  t/ie  Elements  of  Natural  ffistory. 
Most  of  the  animals  of  this  description  are  ov^routf.  or  pcoduct 
thenr  offspring  by  means  of  eggs.     Frg^  and  Lisards  are  blotched  im- 
4ier  water^  and  enter  the  world  in  a  larva  state^  hut  undftrgo  a  woo* 
derful  metamorphosis  or  traasformationt  before  they  obtain  their  mosi 
perfect  form.     Tlie  yo^ng  frogs,  for  instance,  first  appear  in  the  shape 
of  living  animals,  as  Tadpoles  without  ieet  or  legs,  but  having  a  loog 
tail,  which  drops  off,  as  die  apimal  advances  to  its  more  peilecl  «We* 
^^  the  i^n  become  protruded. 
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(uit  of  thmt\pfej^St^rpmf^  «r»  ii«c80«tMed  ito 
courte!to  the  r«9ourQ^  of  .iirtifi^e^  aUd  to  lie  i&  > 
r  it ;  ancU  to  eiiahlef  tbem  ta  io  tMl  )0.^  ^t  - 
i  advantagt)  J^atw^  bus  tiot^^Mly  ^dpwed.tl)en»r 
le  pov^er  of  eiHwimog  theitmelv^S'  io  Qoihti«hia<* 
the  trunks  ai^l  among  the  btwehea  of.';tt)eea»  by  .> 
nder  inake.  and  fl«xtbUify.of  thwfbodies»  but,: 
sry  partiotilar  and  pif^lar  .cotetTiK^itmr  pf  the. 
x>n4e  in  Serpents,  they  are  enabled  to  ooU  tbepip- 
ivp  in  a  very  small  compass  ;*  and  if  they  atef  not- 
led  with  the  claws  of  .the  Tiger  to  lay  hold  .of< 
[Hreyf:  the  Btroog  hOjoJced  bill  ^  talom.  of  tbe^ 
to  pall  it  to  pi0ce9,  and  the  tu^kl  pf  the  Boar  to 
rit,  several  of  this- species  are  fi«rtii$bed  witb.a. 
ous  Bting  for  iostantaneOualy.iqflietiiig  the  mortal 
\ ;  Qthei:a  are,spoa  enabled  to  ^xtijigiAisb  the  vital. 
by  meaoa  jol?  th^OQ^vul^vQ  /^i^rgy.of  th^ir  enoi^j 
twistinge ;  while  the  general  ooDformation  pf  thei 
the  wiflth  of  the  mouth,  and  yielding  texture  o£ 
idies  of  Serpents^  are  such;  as  to  enable, them  to{ 
m  prodigious  moraeU^^and  iminyala  more  bulky> 
themselves^f  / 

rat  aniniATs  of  the  Lizafd  tribe  change  t!ietr  kUm  onee  brtwiee' 
,  and,  howerer  fabulous  mdy  be  the  stoi^  of  the  Sdiafndnidef'' 
able  to  exist  itt'  (he*  midst  of  fire/  there  seems  some  foundiitioni 
t  strange  reports  |>iV)pa[gated  reacting  the  ChameUont  and  that,' 
certain  "situations,  or  under  peculiar  circumstances;  chahgea' 
,  Is  placed  beyond  a  doubt,  'although  perhaps  not  to  the  eztenr 
been  represented.  '  ' 

n  eie  generality  of  animali,  thtf  joints  In  the  back-bone  do  fioT 
I  thirty  ot  forty;  btit  in'  ths  serpAit  ktnd  they  amottdt  ID  145 
the  head  tto  the  Tetot;  and  ^S  more  from  that  to  the  talU 
1  serpent  In  the  island  ot  JTaVa  was  obserted  at  one  time  to  ds** 
and  derouy  ii  BuAl^-aftei'  having  b^roked  die  bones  by  ttoVohU 
% 

Digitized  by  Google 


^  Biit  the  assiitaiiiee  wUto%  aoiiid  cff  tiwie  creatures  te^ 
oeive  ffOtn  their  poison  itt  the  Maitig  of  their  pRy,  is 
not  the  only  benefit  they  derive  ttaclk  it«-4l  ia  idso  their 
nftOBt  sure  and  efleetud  defence ;  and  from  the  dreed 
and  faortop  whiish  such  an  instrutnent  as  the  sting  or 
(tatgs  of  a  Serpent  in^fmres,  (although  onfy  feiiiid  in 
the  possession  of  a  few,)  it  serves  as  it  were  for  a  wk- 
guard  to»  the  whcrfe  of  the  different  'species.* 

-  Nor  is  the  care  of  pro^denee  less  observable,  in  the 
pnrovision  made  for  the  security  and  preservation  of  the 
more  harmless  kinds  of  reptiles^  than  fer  those  of  a  dan- 
gerous and  venomous  deseriptiofi.  The  naked  and 
tiender  body  of  the  Earih^Woiem  is  nodoubt  pretty  se- 
curely lodged  in  the  subterraneous  vau4ts  it  fbnns  for 
itself  in'  the  earth  x  and  the  Serpent^  in  the  absence  of 
defensive  weapons,  enjoys  no  litlle  security  in  the  dread 
its  very  form  inspires;  but  still' die  tefnAer  is  exposed 
to  many  an  injury  in  his  lowfy  situation^  and  tJie  latter 
may  often  wait  long  f<br  the  approach  of  his  victims; 
but  the  feeble  worm  when  cut  in  several  parts^  by  the 
gardener^s  spade,  evinces  a  remarkable  tenacity  of  the 
vital  powers  ;-|-  and  the  voradous  Libfyya,  which  can 

nuBous  twistiogs.  it  was.  seen  to  lick  the  body  all  over^  which  corend 
i(  with  its  mucusy  and  noade  it  slip  more  easil;  dqwn.  its  throat 
,  *  What  a  merciful'  proyision  Pro¥ideBce  has  made  for  the  safetj  of 
the  American,  in  the  tail  of  the  Rattle-snak^  than  whichj  there  is  not 
one  of  the  Serpent  tribe  perhaps  more  t^  be  dreaded;  jettheoois} 
aggipendage  in  the  tail  of  this  animal  on  the  ^mallestmotioo^  must  give 
notice  of  his  approach,  or  warn  the  traveller  of  the  impeodiag  danger 
that  lies  concealed  in  his  haunts*  . 

f.  ptr  Q.  San^iov.anni. oC  Naple^  an  intelligeiiit  con|parati«9  aos^ 
mast,  laid  before  the  Aqidemy  of  Scien^q^.of,  Niipl«9».«  very  mterat- 
Ijaa  4^«il  of  experin^enu  he  made  on  th^  common  9fnrfh^wonn»  (Luin- 
bficu^  terr^tris^l  frw^  which  i(  appecir^  );bat  he  cut  tlwee  of  tbese  au- 
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ael^iai  odier.tBne^r«riMiraoted(|}rtsMit»  itself^  oi-' 
iOntmm  ainUmioiinm'tluii^is  aitmikiiiiig;^ 

T)ie  ioalMedve  tBgM9<tf  ULmutaml  11^^  intbe 
mmi  votitmei  m^mmh  rabUe  tbM  any  bentof  the 
fieU,'  and:  wboie  :madiioi  :wis  pointed  out  by  tbe  Savi^ 
oar  of  meo,  as  being  necessary  to  be.nniied  isith  tbe 
hamlessness  of  the'doir^  in  die  diqpdsitions  of  his  dis- 
&^  must  inMmlfyte  expected  to  be  Tcty  temarka- 
ble,  and  4t  eeftwn^ts  so,  wiieAier  manifested  in  the 
wbndetfubddriht^Mifchxsbeiiebrthes&oMiiimsasBanie 
ina  state  ottt^pOniyf^^ite  c^miMiMat  phroes  k»  wiuahr 
tbey  jie  in  'vmt  liir  4he  appi^aeb  of  their  pMy]:-..4;be 
commodious  attitude  in  which  those  of  the  ^enotnouif 
kind  potittasmsehtii'fbr  darting  at  their  Tsctims ;  or  the 
sulil^  ariifiees  <  to  ivineh:ti]O0e!of  tbe<  moie  harmless 

land  fanre  necoarsevin^  tiading  an  eneaB7.§ . 

"  I   I      .  .  .       ... 

mals  into  six,  and  thatj  in  the  course  of  a  few  roontils^  these  grew  so  u 
to  forin  fc  pMM  yMrtdk.^Biln.  Pka.  Journal,  October  18S4. ' 

*  Ai^#B.aiea#liiiaiia«y«f.aMaiii^Jdndteeiiat6l)«  fhes&i 
ventiu^  of  .a  tfS^on^  wi^  i«  an  docurrcQCS  for  vhich,  O^y  havf  bMa» 
forweoka,  nay,  sometupes  for  months,  in  patient  expectation,  Vipcnit 
are  often  kept  ip  boxes  for 'six  or  eight  months  without  any  food  what. 
fi'W;  and  there'are'little  Serpents  sent  over  to  Europe  from  Grand' 
Caim  Clftt'lite  Ibk*  iovana  years  in  fgiamn  without  eating. 

t  lie  duAfifg  iScrpenfts  wraied  about  by  jugglers  and  itroUera  ia. 
the  East  Indies,,  will  raise  their  heads  and  part  pf  their  bodiea  at  the 
sound  of  music/  niovin^  them  in  such  a  manner  as  to  keep  time  with 
the  instrument,  while  their  tails  continue  in  a  coil  at  the  bottom  of 

\  The  caoHBem  Boa  has  bean  obaciied  to  scewt  hiflM^noar  the 
(vSnk'of  a  pool  where  tbeunssspeciisg  BuMoflAislnsedtgottydriiift;; 

S  tepnta  tba  most  veoambiM,  tviU*  suddenly  spring  up  on  tittiy 

^  aft  tto  ap|»KMWlii  o#  a  large  anittiai,  erect  tbefer  bead,  and  itSkM 

tlMdeidlji.wmind  j».a:nweiait't  while  someof^thoie  wtdebsfelels 

>o»  when  doieJy  punued,  or  exehsdf  l^^  nge^ioV'  I^MUv'tHB  esiil  ^ 
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-t£v«athe  UisdrmnmibilaiarilMmaelvcsrat  the  ap* 
praaqh  of  winter. (tolfkobcceoMtrefleBsea,  where  id  a 
state  of  tor{nditj  tfaey«re  \stiuii&BCt»fouaA  in  vail  atim^ 
ben  tiviflted:  together;'  arid  tbecDiamoii  eartb-wonn, 
when  wimied'of:  dn^er  fibm  the mole^  by  the moriop 
of  the  earth;  darts^upwaids  to  the  stufteej  and  ii.  oat 
of  his^  imdi  in  an  uwtaat.  ' 

USAiA  im  RfeFTIIAS. 
.  Inaibinerpilper.'wehadioeeasixtatoiiotiee  the  in^ 
diflpenfiable  neoesfliity  of  timm^  tff^^  rad  the  bad 
oonaeqiieaoes  that  must, hare  iaeritabljrdiisuedt  had  the 
Wlwie  of  eertb'e  fyarioas  ImaMaheen  faft  to  die  what 
ia deapaiiiiated a tettitaldealbi  and thmr /caiwaieft  left 
to  rot  uobuciedJ 

AmQng$t  aainuds  .of  this  deserifitite  we  nay  un- 
doubtedly imkoB  the  FaoeoC  Sdf>eot8^  .and.  whether 
we  consider  thefilneas of  tbeur  bodies  fir  entering  the 
dens,  and  caves,  and  bole^  &f~The  eatthi  or  theif  vora- 
dous.appetites.for  ^uchaortof  fgodjn  axnmoo  with 
animals  of  an  inferioj^  o»der,  we  iniidt  tertamly  allow 
that  they  are  wohderfdHy  iBtdapted  for  the  purpose. 
This»  tlien,  may  be  one  reason,,  and  a  very  sufficient 
one  too,  for.  the  formation  of  Serpents,  that»  be^des 
helping  to  .rid  the  earth  of  avast  mnnher^  theamaUec 
obnoxiotis  vermin,  theyBnd  their  way  with  the  great- 
est ease  into  the  most  secret  recesses  of  putrefaction, 
and  destroy  those  noisome  carcases  in  a  short  period,  to 
which  other  large  animals  of  similar  tastes,  could  net,  by 

•   ,,  w  lit  'ii  I  r.i  ,:    ;  ,•■1.  .1    I  i   i  .1.1  ■     .i< '■■{'■    ■     ■  "    "  ■!■  % 

i]MM.honrA»le'f<OBtof,  in  oedier'«»  i|  were  4»  forde  the  enemy  to  retue 
fiwA  the  pursuit,-MiQd|  itce^msnQw  torbe jwiUaftttterily  aiewtiined, 
that  ypu^g  Yipers  ^inn.  MMld^y  itomed^  .wiU  nm  tnio.  tii*  ohhicIi 
ef  the  femnle,  4«  $S^^  same  medner  ihaft  the  ysua^'opsMnB  wiB  da 
iat»  Ih^  ittltii^  l«)iiQh  of  tt»  jMufMrtt 
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the  peculiar  structure  ef  tbehr  bodies,  have  had  ac- 


cess. 


« 


The  utility  of  the  Lesch  is  too  well  known  to  need 
description— and,  humiliating  thought  to  the  rich  proud 
man  in  midst  of  his  possessions !  or  fraught  with  de« 
spair  to  those  whose  hopes  extend  not  beyond  death  and 
th^  grave, — those  curiously  wrought  and  noble  edifioes, 
in  wliich  man  lives,  and  moves,  and  has  his  being,  shall 
ere  long,  claim  kindred  with  the  most  ignoble  reptile  in 
the  Creation  of  God  ;  if,  indeed,  it  may  be  termed  a 
repule,  and,  in  the  mansions  of  tbetomtn  become  the 
repast  of  crawling  wormii  How  oonsolatory  the  sug- 
gpestions  of  religion  in  such  a  prospect  as  this !— -How 
welcome  the  shield  of  Faith  on  such  an  occasion  ? 
'« 'Ti»  Faith  disanDs  dfittrvcUon/' 

and  enables  the  tnie  Chnstian  to  say,'  in  the  words  of 
Job :  **  For  I  know  ifuU  my  Redeemer  Uveth^  and  thai 
he  shall  stand  ^  the  latter  day  upon  the  earth :  And 
though  fxfUr  my  ikkn^  wobms  dMrcy  thie  -bocfyf-yei  m 
myjleeh  shall  I  see  God^ 

*  The  Crocodile,  and  the  Alligator,  those  formidable  moo^ters  of 
the  Uzard  tribe,  must  have  some  important  uses  to  fulfil  as  Amphi- 
bious animals  of  prey ;  for  they  are  said  to  have  the  largest  mouths  of 
any  land  animals  ;  arid  it  appears  that  they  also  are  eaten  in  t|ieir  turn. 

The  flesh  of  the  former  is  white  and  juicy,  and  is  considered  ai  pe« 
eaillarly  delicious  by  the  negroes  of  Africa  and  several  of  the  In- 
dian nations,  while  the  flesh  of  the  Alligator  Is  a  favourite  repast  to 
the  American  tribes.  Tortoises  and  their  eggs  afibrd  food  to  the  in-' 
habitants  of  those  regimm  .where' they  are  plentiful ;  aod,  according  to 
the  account  of  Dr  Browne^  the  flesh  of  the  Guana,  a  speei^  of  Liat- 
ard,  when  properly  dressed,  is  preferable  to  poultry.  Although  the 
oommon  frog  is  not  so  much  in  repute  as  an  article  of  food  as  some 
of  fhe  larger^  vpecjes^  yet,,  on  the  continent,  jtsrhind  leg^  aff  eate|i^ 
itvhie  the  Tore  legs  and  lirers  fortn  ingredients  in  the  composition  of 
their  soups*-  Wliat  .is  palled  the  ee^le  frog  is  mqch  larger  than  th(9 
common  specif  j  and  tlie  buU-irog,  which  may  be  reckoned  among 
this  desc^xptioni  has  frequently  as  mudi  meat  upon  it  as  a  young  fowH 
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CHAPTER  XXXV. 

TkE  OCEAN. 


The  Ocean,  a  magnificent  spectacle — How  it  may  be  styled  the  tenpk 

of  contemplation-^  Amazlhg  number  of  watery  pardcles  of  which  it 

'  H  C(MBpoMd-^tr  great  deptb-^Vpst  exten|;-^'What  must  be  oar 

.  ideas  of  the  watmotk  ijaosotaoK-^By  wbat  meaiis  the  Ooetn  is 

j  coAfined  to  its  bed*~N5>  increa^'^v  dlmtnutioa  obsbnrable  m  iu 

waters — Evaporation  from  its  surface^  how  accomplishsd — Necessary 

in  its  utmost  extent — THe  watery' element  carefully  balanced  and 

properly 'di^ibuted'^—1%ik  Ocean,  as  well' as  a  source  of  fetdlltyi  is 

•  lb*  gtaat  Teeeptadft  of  ttUi, .  and  bMomeii  the  mi^ty  putificr  and 

.  xtttorei^.  ci  ^atuT&^How  it  is-  piteeryed  from  coirtaminalioii— its 

motion  and  saltness; — Agitation  of  its  surface  by  the  wind,  a  bene> 

iicent  contrivance— Temperature  at  different  depths — Currents  of 

the   Ocean— .Wh!rlpooi(i^Tided—:Goold  effects  of  tbe  gradoally 

doepeutag  'o^;th(i  OceibiM.Furtber  ittses  of  tiid  saliae^qiuUity  in  the 

oompoiitio^k  of  tfiAwa^rft  of  tbe  sea* 


'5  -dwl  thou,  ^m^ietf  ie  tftmn  / 


A  secret  world  of  wonders  in  thyself/ 

Sound  His  stupendous  praise^  whose  greater  tfoice 

Or  bids  you  roar,  or  bids  your  roarings  f ail." — THOaiaov* 

**  RevoMng  still,  the  wates  that  now 

Just  ripple  on  the  level  shore, 

JSaoe  home,  perchance,  the  IndiafCs  proft^ 

Or  half  congeatd,  *mid  ice^rocks  hoar 

Raved  to  the  Walnuts  hollow  roar,''* — Studies  ar  «B»  stu 
^  T/ie.sea  is  his,  and  lie  madcii;  and  hit  handt  formed  the  dry 
toni."— rsA.LM8,  xcv.  5. 

'<  Jno  ehut  up  the  sea  with  doors  /"*wo%  zzxviii.  & 
-  **  iP'keh  he  gave  to  fAe 'sea  his  decree,  that  the  waters  Motctf  not  pass 
Mf -coaimaiulmen^.*'--'VBOTXBfis,  Tiii.  S9.    * 

What  a  grand  and  magnificent  spectacle  does  the 
Ocean  present?— Whether  we  view  it  when  wrought  up 
by  fearful  agitatioii  into  all  the  horrors  of  the  tempest, 
when  the  blackness  of  darkness  rides  triumphant  on  the 
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n,  an3  its  foaming  billows  mix'mth  the  clouds^'. 
;ase  upon  it,  with  a  calm  de%ht,  as  it*  gently  ad- > 
»s  or  recedes  in  sofb  and  hdliow  hiunnurs  upon  the 
ly  beach,  when  not  a  breeze  is  obaei'ved  to  breadie; 
ts  undulating  bosom,  and  every  wind  is  hushed,*-*, 
impossible  to  conceiTe  any  thing  bietter  calculated: 
»xcite  in  us  lofty  and  sublime  conception^ '  of  tbati 
iKG,  of  whom,  it  may  be  truly  said,  iJhe  Sba  is  bi%- 
HE  made  it^  and  whose  powerfbl  word,  can  say' with' 
ct  to  its  most  tumultuous  workings^  <<  psacj:,  sjbl 

*  May  not  the  Sea,^  in  the  words  of  a  modem  aUi^ 
r,  <<  be  styled  the  temfde  of  contemplation.  View- 
in  all  its  stages,  it  exalts  and  improves  the.  mind.^^-t 
>  level  expanse,  when  a  calm  prevails,  commiinieates 
imilar  tranquillity  to  the  reflecting  breast ;  and  wbenr 
billows  lift  their  devouring  heads,  they  suggest  ideas 
s  most  sublime— meditations  the  most  solemn.  The 
ry  nature  of  the  prospect,  boundless  and  unbroken^ 
esents  a  sensible  argument  for  eternity  of  duraticm 
d  infinity  of  space,  more  forcible,  than  the  subtilesi 
asoning  of  metaphysics.''* 

The  ocean,  rolling  its  surges  from  clime  to  clime,  is 
idoubtedly  the  most  august  object  under  the  whole 
easens.  A  spectacle  of  magnificence  add  grandeur 
hich  fills  the  mind,  and  engrosses  the  utmost  stretch 
r  imagination. 

What  an  immense  and  mighty  assemblage  of  wat- 
try  particles  must  be  contained  in  the  great  deepv^ 

•  Dr  Mavor.  • 

t  Water,  at  dc6ned  by  Professor  Jimeson*  is  a  colourlesf,  loflfliiip 
Dsble, condeDiiblei  and  expaosible  Mineral  fluid,  composed  of  aconu 
jinatioQ  of  oxygen  and  bydro^n  la  the  proportion  of  88.9  of  the  fot<» 
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aad  ^Mt  n  prddtgioiur:  extetit  of  the  e«rth^s  surGm 
dddi  it'  oovttr?  .  For!  if  ia  a  single  drop  of  water, 
o  imiflb'only  as  wiH  adfa^ie  to'tlie  pcMot  of  a  needk, 
8  philoBOflher  ha»  'odnrputed /.no  less  than  AirUen 
^ouamd  gk6tik9,  what  an  inoooceivable  number 
mutt  there  be  in  die  Qnfsuhtymable  depths,  and  on* 
measurable  extent  of  the  ocean,  wbere  the  eye  is  lost 
id  wiandertng  over  the  liquid  expanse  P*  and  which,  if  we 
Idok'  upon  a  map  of  the  world,  we  shall  find  to  cover  a 
coasiderabiy'hirger  portbn  of  the  surface  of  the  globe 
than  the  dry  land.-f-  But,  if  our  imagination  is  be> 
wvldered,  and  our  conoeptibns  fail  in  attempting  to  cast 
Hp  this  mighty  amount,  what  must  be  our  ideas  of  the 
SirpaEsns  Architect,  who  meted  out  the  waters  io  the 

.ii,n     I  I     i 1    .     «i.  I  ■■«>     11     11    I  I  I    ■«  .1    ■     I    I    ■  ■  I 

Wim,  tad  11 A  of  ttio  latter^  to  erery  100  parts  of  water ;— Um  coo- 
atitipttit  parts  of  tfaat  deacriptsoo  of  it,  caUed  Sea  Water,  will  be  aftfr- 
w$rd^  mentioned. 

*  ^eyond  a  certain  depth  the  sea  has  hitherto  been  found  unfathom* 
aide.  The  greatest  deptli  hitherto  sounded  was  by  Captain  Scorttbj, 
Wboy  in  the  GseenlaDd  «eas  could  Sikd  no  bottom  wiUi  1200  fatbomi 
pt  7,300  feet  of  Koe  j  but,  if  the  depth  of  the  sea  be  in  proportion 
to  the  elevation  of  the  land,  as  has  been  generally  supposed,  it  may 
extend  ia  some  places  to  five  or  six  miles.  According  to  LapUce^ 
itis  mean  depth  is  about  two  miles,  which',  supposing'the  generally  re- 
ceived estimate  to  be  correct,  as  to  the  proportion  the  extent  of  the 
water  l>eBrB  to  tlia  dry  land  on  the  earth's  aurftce^  would  nuke  ital 
390  millions  of  ci^bic  feet  of  water. 

f  According  to  the  most  accurate  observations  hitherto  made,  the 
Ocean  is  supposed  to  cover  two-thirds  or  neaxiy  three-fourths  of  the 
%Brth*8  sorfoce,  but  there  is  no  saying  how  long  this  proportion  nuj 
1^  considered  a  propei-  estimate,  for  we  «re  continuldly  hearing  of  sa* 
discoveries,  vrfaicfa  taken  in  the  agg^gate  must  amonnt  to  something 
considerable  at  last.  On  the  19th  of  ^bruary,  1819,  Mr  William 
teith,  of  the  t)rig  'Williams  of  Blyth,  first  discovered  towaids  the 
iouth  of  Cape  Horn,  what  is  now  denominated  New  South  SketieiA 
Slice  then,  a  M.  Oraner,  a  Jtf  ajor  in  the  Swedish  service,  has  ^Saco^ 
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hoOam of  kia hand^  and Ibdietd thsMiH ab^dtq afM. 
<AouB  to  receive  them ;  who  covered  the  earth, with,  the 
deep^as  <tith  a  garment,  .andaaaigned  lo  it  iU  bounds 
jwhich  it  caaoot  pa^s.^ 

And  it  is  truly  astotushiag  by  arhat  iiolple,  :yet  p»> 
tent  means,  this  great  and  important  end  is  accomplish- 
ed ;  for  it  is  neither  by  adamantine  rocks,  or  tremen- 
dous precipices,  or  shelving  banks  of  well  cemented  sand, 
that  the  unruly  element  is  confined,  within  due  linuta^ 
although  these  allj  no  doubty  are  made  to  contribute  their 
aid  in  repelling  the  lashings  of  its  surges,  and  occasional 
littempts  at  encroachment;  but  by  a  barrier  umple^ 
yet  more  effectual  than  all  tb^se,  the  word  of  the  great 
Jehovah's  strength:  who  has  impvessed  upon  this 
element,  in  common  with  other  fluids,  *that  law  of  gra- 
vitation, by  which  the  waters  of  the  mountains  are 
made  to  go  down  into  the  vallies;  and  has  said  to  the 
fiuotuating  and  unstable  mass:  <^  Hitherto  shalt  thoa 

vered  ia  the  South  Seii  a  group  of  isUnds,  hitherto  unknoim  to  m** 
Qit^n,  to  the  largest  of  which  ho  hw  given  the  name  of  O^oar  g  and  m> 
late  as  the  I4th  of  July  18S5,  Captain  £eg  of  the  PoUai»  Dutch 
a&Qop  oi  .War»  ducovered  a  new«  well  peopled  islipd,  in  the  PaciSe 
ooeany  tpwhich  haa  heen  given  the  name  of  NiBderUtntUck,  The  n*. 
tirea  were  nakocU  eseept  tome  covering  made  of  leaves,  or  cloth  of 
cocoa  bark>  wrapped  round  .their  waist,  and  did  not  appear  acquainted  » 
vith,  Or  ^ronscious  of  the  eifocts  of  fire  armt. — Seo  JEdMurgk  Jawrmal 

•  Wonderful  as  the  sea  is  in  itself*  and  beneficial  as  it  la  to  the  som 
of  weEb  all  its  wonders  and  all  its  benefits  refiect  glory  tp  boi  who 
formed  it,  asd  poured  it  abroad.  When  we  place  ourselves  upon  the 
sbore,  and  from  thence  behold  that  immense  body  of  waten^  ittetehing 
a,way  on  ftU  sideS)  far  as  the  eye  can  rescb ;  and  when  we  consider 
how  large  a  portion  of  the  globe  is  covered  in  like  manner,  what  a 
noble  Mba  ire  «e  enabled  to  form  of  that  Being,  who  takteup  the  sea 
ip  hie  ha»d»  snd  in  ushoae  ^ht  tbft  «oeaa  ia  no.  niQir«i  ^laii «  diop ! 
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-ooBie^  and  no  fiirtker :  and  heke  nUU  thy  prond  waves 
bealiifed.^'* 


•  There  are  some  shores,  it  is  true,  on  which  the  see  has  madetem. 
•pnait^depce^tioiis;  iHiese'it  hat  overHowed,  and  after remaivng, 
jfthaps  aone  a|;es,  has  agaia  retired  of  its  own  acoordt  or  been  dritca 
back  "by  the  industry  of  man ; — but  we  have  an  instance  of  ooe  of  t 
very  considerable  extent  and  lasting  duration,  which  happened  in  the 
Teign  of  Henry  I.  in  which  the  sea  overflowed  the  estates  of  Eail  God- 
mliu,  in  Kent^  andfomed  thateekbrated  bank,  now  called  the  GWm 
SmUt.  In  the  reign  of 'Augustua,  the  Isle  of  ¥^gbt  also  made  apirt 
of  Britain,  so  that  the  English  crossed  over  to  it  at  low  water  wiUi 
cart-loads  of  tin  ;  and  in  the  bay  of  Baias,  near  Naples,  there  are  re- 
mains of  houses  and  streets  still  visible  below  the  present  level  of  the 
aea«  To  counterbalance  these,  however,  we  can  bring  forward  the 
ipftQtity  «f  land  that  has  been  taken  ftom.the  sea  by  Che  peneverisg 
industiy  of  the  Hojilanders.  The  receding  of  the  watery  element  from 
the  ooasU  of  Egypt  and  the  Adriatic  ;  leaving,  in  the  former  esse,  the 
dtles  of  JElosetta  and  Damietta,  (built  on  the  shores  of  Egypt  less 
than  1000  years  ago,)  about  two  leagues  inland ; — and,  in  the  latter, 
tbe  c2ty  of  Adria,  (which  was  a  flourishing  se»-port  on  its  borden 
sonewhat  BKve  than  twenty  centuries  since;)  at  a  greater  distence  still, 
not- less  than  6  leagues  from  the  Adriatic  sea,  to  which  it  gave  its 
name;  and,  if  the  sea  in  our  own  neighbourhood  can  be  proved  to 
have  made  some  encroachments  in  Ae  memory  of  the  present  geaaa- 
tibh,  the  iubsidence  now  become  so  perceptible  in  the  Baltic,  as  well 
m  in  tike  Gulph  of  Bothnia^  naturally  accounts  for  it ;  and  we  need  no 
more  be  eunarised  that  the  M  ekapet,  whose  ruins  but  a  lew  yean 
ago  stood  on  the  links  at  Skateraw  shore,  has  now  altogether  disap- 
peared, than  that  it  should  hwe  been  ascertained  by  recent  observa- 
tions, (as  appears  from  a  memoir  published  in  the  Swedish  trsnttc- 
tkmu  for  tSSs;)  that  the  Baltfe  sea  on  the  opposite  side  of  the  Ger 
man  ocean,  should  have  experienced  a  mean  fall  of  a  foot  and  a  haV 
in  40.year8^  being*  equal  to  -S  feet  9  inches  in  a  century,  and  that  tbe 
6ulph  of  Bothnia,  which  is  situated  at  the  upper  end  of  this  tea, 
should  have  subsided  still  more,  or,  at  the  rate  of  4  leet  4  inehes  is 
the  latter  period  of  time. 

.  NoAing  is  more  certain  than  that  a  proper  equllibrtttm  in  the  dis* 
positiqu  and  dutribution  of  the  waters  of  the  ocean  must  be  pneerved, 
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lQd€04^  8Q  fiur  ffom  th^re  beiDg  ihe  MtaUtilidttlignr 
that  the  world  of  wate»  m^  eaeape  from  its  pire^nt  «W 
tuatkio»  9fid  retucn  i^o  to  ooyer  the  earUi,  it  ii%bt 
rather  be  exfwA^  from  iu.  known  pioperdes  and  pe* 
netratkig  qu«iity,  that  it  would  find  its  waj  ddwAwwdi 
soas  tolMve  its  banks  dry  bj  fcosding  fifonoursbostsft 
or,  by  fnizi^g  with  the  internal  composition  of  the  globa^ 
saturate  its  stores  with  the  ei^ubenmee  of  its  mOostura^ 
Whether  the  former  of  these^  is  chieflj  preventol,  bjr 
that  other  law  impressed  upon  fluids  by  which  tkiqr  haw 
a  natural  tendencj  to  regsin  their  level,  and  the  biMcr« 
by  that  stiff  tenadous  coat  of  day  which  covers  ludh  a 
considerable  portion  of  th^  bottom  of  this  universal  ca^ 
na^  we  shall  not  take  it  lipoa  us  ta  say  :^  one  tbiaig  h 
certaw,  tbat»  as  no  imareAa&is  observed  in  the  iwafters^- 
the  ^sceao,  notwithstandiiig,  as  the  wjse  man  obs^rves^ 
all.  ihtfi'mrsfawimtoUf  so.  neither  cdn*  these  be  any 
leoaihie  dimitmtion  of  .that  extent  of  snifac^  l»  emen« 
tially  necessary,  in  the  busiaess  of  evapooiioa  wbish 
is  cofltimiaily  going  on  from  this  great  aaturtd  r^er- 
voir.    I  say  essentiaUy  necessary,  for  although  a  sut>er^ 
ficial  observer  may  be  apt  to  imagine,  that  if  the  .wa^ 
tery  element  had  been  less  oc^usly  diffitaed,  andmop^ 
confined  to  a  deeper  bed,  a  greater  part  of  %h(t  eafth 

= = ^ ^ ^-r^      , 

— SO  that,  if  they  by  aoy  mtens  are  made  to  decrease,  or  to  encroach 
upon  the  buid  ui  fona  ^foectioii»  it  ia  ^te  satural,  and  ag|raea|>la  to 
that  comptniatBry  principle  upon  whiab  ttaiart  ia  oterred  la  aatinao 
many  imtances,  to  expect  a  corresponding  ritingor  falling  off  inanotlier; 
*  Speaking  of  the  firmly  cemented  smooth  surface  of  the  bed  of  the 
ocean,  Mr  Hervey  says :  «  Exclusive  of  this  wise  contrivance^  the 
searching  waves  would  insinuate  themselves  into  the  heart  of  the 
earth  ;  the  earth  itself  would  be  hollow  as  an  honey-comb,  or  bibuloui 
as  a  spunge ;  and  the  sea,  soaking  by  degrees  through  all  its  cavities^ 
would,  Jn  process  of  time^  forsake  its  bed,  and  mingle  with  the  plains 
and  mountains.** 
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■ught  hftve  been  converted  into  dry  land,  aiid^  am 
quently,  made  habitable  to  a  larger  porticm  of  ibe  k 
inan  species ;  such  a  one  does  not  conuder,  that  & 
doudsy  which  drop  down  fatness,  deme  tMr  i&^ 
ing  quality  from  the  vapours  exhaled  from  the  ooea. 
and  that,  to  abridge  the  liquid  expanse  of  its  extei 
would  be  only  depriving  tJiose  aerial  water-beiras  .* 
part  of  their  genial  stores,  so  indispensably  requisite* 
irender  that  portion  of  the  dry  land  we  already  pos 
productivar*  The  altwise  Creator  foresaw  this ;  anL* 
mency  lothe  inhalntants  of  the  dry  parts  of  thiseLti; 
ball,  diffused  his  wat«7  treasures  over  such  SLtmj. 
Me  portion  of  its  surfaee ;  carefully  balandog  ii^ 
Atlantic  -with  the  Paciic,  and  the  Northern  withv. 
Southern  oeean ;  and  if  the  old  continent  can  ho^i 
its  Mediterranean,  Caspian,  Baltic,  Black,  Whites 
Red  seas-«^the  New  Wcnrld  is  de^y  indented  bj: 
guljrii  of  Mexico,— 4Uid  North  America  has  ckkm 
the  appellation  <^  •  the  Ccuniry  ^  Lakes.f 

But  the  ocean,  as  wdl  as  being  the  source  of  ferti' 
ty,  by  the  exhalations  drawn  up  from  its  surface  hri 
sun,  is  also  the  ^reat  receptacle  of  filth,  and  wf 
purifier  and  restorer  of  nature.  Ahno&t  all  the  rnc 
indeed  run  into  the  sea ;  but  it  is  not  merely  to  eni: 
their  liquid  stores,  and  to  keep  up  the  circulation  int; 


*  ^*  The  water  of  wfakh  the  clouds  are  formed*  and  wfaidk  desets^ 
WD  or  saoir,  b  oraporated  horn  the  tea,  a«d  U  haabeeit  faaaA  b«a 
culatioiif  that  in  a  summer  day»  there  mtig  be  raised  in  rapoun'^ 
ttie  Medlterxanean  alone,  no  less  than  5280  millions  of  tuns  of  k*^- 
The  air  and  sun  are  the  mighty  engines  which  work  without  ifj 
mission,  to  raise  the  water  from  this  inexhaustible  dstetn. 
clouds,  as  aqueducts,  convey  the  genial  stores  along  the  ntmosf^^ 
and  distribute  them  in  seasonable  and  regular  proportions  through' 
the  regions  of  the  globe. 

f  The  depth  of  some  of  these  inland  lakes  may  be  very  great  ^' 
would  think  that  Lochnets,  in  our  own  island,  should  be  20  (^ 
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machine  of  (he'  universe'  ;*M;be3^  ixmvej  ialao,'.  as 
3  alon^^  to  this  capacious  receiver,  the-  refuse  ^E 
Sy  and  deposit  in  the  bosom  of  the  great  abjss, 
krumulated  filth  of  all  the  cities,  towns  and  vik 
through  which  they  pass.  *  .  /i 

w  then,  it  may  be  asked,  are  the  watiers  of  this; 
y  basiA  pres^ved  from  being  contaminated  P  And 
d  of  continuing  the  salubrions  element  of  vitality- 
many  living  creatures,  haw^  comes  ib  to  pass,  thuti 
ea  18  not  converted  into  a  sourt^  of  cotruf^rlrrir 
Qtain  of  putridity,  of  disease  and  of  death?  Th^. 
great  efficient  causes  which  produce  these  hapipy 
ts,  are,  that  incessant  motion  by  which*  the  <>ceailL 
pt  in  perpetual  agitation,  even  in  its  mdst  tranquiL 
)  and  the  saUneM  of  its  waters ;  and  that  these  might 
ate;  with  the  greatest  possible  eflfect,  where  m<M 
Bsary,  it  has  been  wisely  cmlained,  that  both  prietAiJl 
t,  as  we  approach  those  warm  regions  where  the  in- 
e  heat  would  otherMrise  be  followed  by  the  most 
licious  consequences ;  but  are  less  perceptible  in  di- 
es more  remote  from  the  equator.^ 

«r  than  any  part  of  the  German  oocan  betwixt  Dover  and  tli» 
ude  of  Inirerness ;  yet'  such  i«  actually  the  case — ^the  greatest 
h  of  the  German  Ocean  does  not  exceed  110  fathoms;  thatoC 
bnew  has  been  foond  to  be  ISO.,  .  ^ 

The  principal  currents  of  tbe  oeean  ave  those  obwnred  ia  the  AU 
AC  Ocean,  near  GaiiMf»  extending  from  Cepe  Yard  to  tbe  JBay  of 
aandoi.  Near.Svmatca  there  wo  npidcuirents,  as  also  betweeB 
A  and  MageUau*  the  Cape  of  Good  Hope»  and  the  island  of  M»-. 
?K9X  ;  there  are  also  violent  currente  in  the  aeoy  adjacent  to  the. 
idivian  Islands* 

One  of  the  greatest  tides  ve  I^now  ofji  is  that  at  the  mouth  of  th» 
tt  Indus,  where  the  water  rises  thirty  feet  in  height.  It  is  no  wonJ 
r  therefore,  that  Alexander's  soldiers,  who  had  been  accustomed  M 
lold^  the  scarcely  perceptible  risings  of  the  Mediterranean,  should 
te  tieYsd  this  striking  phenomenon  with  a  mixture  of  curiosity  and 
ptebeosioa.    The  ti&k  are  also  remarkably  high  on  the  coasts  o' 

s 
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-  And  it  ought  hem  tabe  remarked  that  from  whtU 
0fe»  cauie  tfafi  saline  nature  of  the  ocseaa  may  proceed, 
lis  ultnefs  is  as  inherent  ia  its  compomtion^  aa  heat  it 
in  the  Tay»  of  the  sun  ;;^^-i-irhiIe,  to  presemiGe  and  keep 
up  the  perpetual  agitation  of  its  fluid,  particles^  itsmo* 
tion  is  not  diependant  on  any  one  single  uawe* 

The  most  perceptible  agitation  in  this  world  of  w«- 
tehi  that  strikes  our  senses,  is  that  oecasioned  hy  the 
influence  of  the  wmd,  when  the  ragiog  hSUkms  heave 
with  t^tnuttuous  throes,  and  threaten  destruction  to  the 
aArighted  mariner ;  yet  this  motion,  even  in  the  most 
viol^mt  storms,  is  said  to  be  confined  only  to  the  sur- 
ihce,f  and  in  this  we  cannot  Ml  to  observe  a  striUag 
ovhjbsnoe  ifi  benign  contnwnee,  for^  if  the  temperature 
df  the  sea  decreases  in  prbportic»  to  die  depth,  it  fiil- 
Itwgy  of  course,  that  the  cooling  and  xefkeshtng  bcmes 
whksh  agitate^  the  surface^  «re  tfa^M  most  benefioeatiy 


MAiPt  ito.aieatTiitiof  Sundi^.ia«h»fi«I.Sea»wd«lo»gtfte< 
ai  Q»m  m^  Japan. 

It  is'  the  commonly  received  opiniony  that  the  sea  contaim  the 
greatest  qaantity  of  Satt  in  the  tDnid  90M,  where  othffwiae,  from  ^ 
excessive  heat,  it  would  be  in  danger  of  putrefaction ;  and  that,  as 
we  advance  to  the  northward,  or  southward,  the  quantity  diminishes, 
A,  as  we  approach  the  Pole,  it  is  scarcely  perceptible. 

It  may  also  be  remarked,  that  the  Caspian  aod  other  inland  seas^ 
Whidi  ha^no  efluent  rivers  to  put  them  in  motion,  and  circulate  their 
contents,  are  salt;  while  the  Lakes  of  Ontaria  and  Erie)  through 
wlAdi'Oie-rifvr  Si  LaMrrenea  paase^  in  North  America,  an  fresh. 

*  Acisordlhg  to  Murray,  and'quoted  by  l^ofessor  Jameson,  In  his 
Sdttittet  of  Minenlc^^,  the  constitueiit'  paiflft  of  1  pint  of  'ico  wsttr 
irer  170.2  grains  mnriato  of  seida^  90.6  mtgaesia';  5.8  lime;  91.9 
•ol^thiKie  of  soda';2!389. 5  in  alK 

'\  i  ^r  Boyle  has  remarked,,  from  the  testinmny  of  Several  divers,  fbaf 
ii^  sea  is  affected  by  the  winds  only  to  the  depth  of  six  feet  It 
would  follow  from  this,  that  the  height  of  the  waves  above  the  sur« 
^ice  does  not  exceed  six  feet ;  making,  with  the  lowier  part  of  the  io- 
^fmtatioQ  12  feet  in  all ; — ^hut,  in  general,  the  higher  waves  being  a 
•ompound  or  aggregation  of  several  waves  that  have  met  and  joined 
together,  somcftimes  assume  an  elevatidn  6t  90  ftet  f  ' 
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emplojfted,^  while  the  very  modem  they  imiMurt  may 
Jbe  no  lesa  necessary,  on  aooount  of  the  compacatively 
fresbnessof  the  water  at  the  surface  to  those  at  a  greater 
depth.  The  motion  occasioned  by  the.  currentSy  how* 
ever,  must  descend  lower,  and  be  particularly  strong 
among  those  narrow  and  deep  inequalities  most  apt  to 
produce  them.*}- 

But  that  which  gives  to  the  sea  its  most  unremitting 
and  umtersal  impuls^^which  suffers  it  not  to  rest  for  j^ 
single  moment  over  all  its  wide  extended  bounds,  bu( 
keeps  it  in  peipetual  a^tation,  and  makes  it  as  it  were 
remain  vigwous,  and  acquire  health  by  ezercwe,  from 
one  extremity  of  the  earth  to  the  other,  is  that  wonderr 
ful  »m)  truly  surprittng  ph^iomenon  of  nature,  the  flux 
and  reflux  of  the  tides, 

*  The  following,  being  the  result  of  ezperimeots  macte  at  sea  dupw 
ing  a  ealm  in  lat.  18<»  17  N.  and  24*>  S.  W.  Wng.  wiU  convejrto.tbs 
reader  some  idea  of  (he  temperature  of  the  sea  at  different  depths.  At 
SO  fathoms,  therm,  stood  at  70** ;  60  fathoms,  at  61 ;  90  fathoms  at  57 ; 
the  tempcmtiiTe  at  the  surface  being  77**.  It  will  be  here  obserrec^  tha$ 
the  temperature  of  the  surface  seems  to  decrease  regularly  from 
the  equator  to  the  Pofes>  where  winter  holds  his  icy  seeptre,  cf^et  an 
unbouoded  prospect,  or  inanimate  mass  of  aqueous  congelation, — but 
on  the  10th  of  April  1823,  Captain  Scoresby/e;^  in  with  ice,  about 
150  nriles  to  the  eastwacd  of  Iceland  in  a  latitude  so  far  aa  64<»  90*  N. 
a  poution  la  whicb  he  had  never  seen  it  before. 

f  That  the  bottom  of  the  sea,  like  the  surface  of  the  earth,  is  over- 
spread with  mountains,  intersected  with  inequalities,  there  can  be  vto 
doubt.  In  all  mountainous  places,  currents  will  be  violent ;  in.  all 
places  where  the  bottom  of  the  sea  is  somewhat  level,  they  wiU  be  the 
less  perceptible. 

fThiiipooU  appear  to  be  no  other  than  the  eddies  of  the  water  fomiad 
by  the  action  of  two  or  move  opposite  eunents*  The  Euripm,  nigh 
the  Grecian  coast,  and  famous  for  the  death  of  Aristotle,  alternately 
absorbs  and  rejects  the  water  seven  times  in  twenty-four  hours. — The 
Charybdis,  near  the  straits  of  Sicily,  rejects  and  absorbs  the  water  tbciea' 
in  tweaty.lS(mr  hours ;  and  the  greatest  known  whirlpool  in  the  world, 
the  terrible  Maeittronh  iu  the  Norway  sea,  which  is  affirmed  to  be  up- 
wards of  20  leagues  in  circumference,  is  said  to  absorb  for  six  hours, 
whales,  ships,  and  every  thing  that  comes  near  it,  and  afterwards  i«- 
iums  diem  in  the  tame  quanti^  of  time  at  it  drew  them  in. 
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This  wonderful  phenotneooii,  so  ineonceivable  to  the 
airdents,  is  accounted  for  by  the  modems,  on  theprin^ 
eiple  of  gravitation,  and  has  been  demonstrated  to  be 
under  the  inilaence  of  the  attraction  of  the  sun  and 
moon;*  but  from  whatever  secondary  cause  it  may 
^proceed;  there  can  be  noxloubt  as  to  tbeffact,  that  the 
waters  of  the  sea  ebb  and  flow  alternate! j  twice  in  the 
course  of  something  less  than  25  hours,  with  thegrrat- 
est  regularity .*f  This  is  surprising  iqdeed ;  bm  it  is 
no  less  so,  that  they  should  adhere  so  kivariaMy  to  the 
Urfiits  of  their  operalron^ ;— 4hat  even,  when  the  wafes 
lift  up  their  heads  in  their  most  ungoveFoaUe  Any,  and 
loss  about  in  their  most  frantic  Yavings^  tbey  stili  con*- 
ifine  themselves  to  the  space  allotted  fyr  them  by  Fw- 
vidence,  and  pay  the  most  implicit  silbmisrfoii  to  that 
unerring  law  which  regulates  their  movements ;  and  it 
is  well  for  us  that  it  is  so;  fordid  the  tide  advanee  with 
a  lawless  and  unlinuted  swell,  it  might  deluge  whole 
continents — were  it  irregular  and  uncertain  in  its  ap* 
fNToaehes^  navigation  would  be  at  a  stand.^ 

*  The  ngftcSom  Kepler  long  ago  conjectiiicd  this  to  be  the  aam 
of  the  tides ;  but  Sir  Isaac  Newton  was  the  first  who  cleafly  pcknd 
.4Nit  the  cause  of  this  phenomenoik 

t  The  interval  between  the  flux  and  i«ilaz  le  not  exactly  six  hoois; 
so  that  these  revolutions  do  not  happen  the  next  day  at  the  same  mo- 
neoi^  but  9hw%  three  quartersofan  hour  later»  which  accounts  for  tbs 
higheiV tides  not  happening esactfy  ^tthsaame hour, 

\  AmI  with  what  a  bold  and  commanding  effect,  although  calm  and 
iteady  Sa  its  progi«flB»  is  the  water  of  the  ooeaii  made  to  advance? 
IVben  the  tide  begins  to  flow,  it  signifies  not  that  the  prMdesteaitkiy 
potestate  be  in  the  way,  Canute  may  erect  his  throne  on  the  bead), 
u<l  cttB^and  tbe  sea  to  approach  oo  farther ;  but  it  will  be  only  10 
>roeIaim  hie  owa  fa^otcace  t  Ibr^  rcgardleas  of  thtAWia^t^  the  «at«» 
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The  bed  of  the  ocean,  graduttUy  deepening  as  it  recedes 
from  the  shores,  till  it  loses  itself  in  the  dark  unflithom- 
able  caves  of  tbedc^p,  renders  it  not  only  more  oommo* 
dious  for  the  purposes  of  navigation,  and  safe  for  the 
inhabitants  who  dwell  on  its  borders,  but  is  of  singular 
service  in  removing  to  a  distance  fnxn  our  shores  those 
numerous  deposits  of  noxious  matter,  which  are  dtaily 
poured  into  it;  while  undergoing  the  process  of  purifi* 
cation  amongst  the  sandy  particles  at  the  bottom^  There^ 
the  most  offensive  imporides  having  subsided  into  the 
mud,  may  be  said  to  be  buried  in  ihe  depih^cfikeeea; 
but  not  to  remain, — ^for  even  tJierCj  a  species  of  worms 
await  their  farther  decomposition— and  the  last  stage  of 
eorruplion  is  made  to  assume  a  new  form  ! 

The  saltness  of  the  sea^  besides,  the  important  part 
it  bears  in  the  renovating  power  of  the  watery  element 
by  its  saline  quality,  is  also  of  use  in  lending  its  aid  to 
preserve  that  motion,  the  beneficial  efficacy  of  which 
had  just  been  demonstrated ;  for  the  saltness  of  the  sea 
renders  its  waters  less  apt  to  freeze,  and  in  those  coun- 
tries, where,  in  the  absence  of  heat,  it  is  not  so  neces- 
sary otherwise,  tends  not  a  little  to  retard  the  progress 
of  congelation.  This  serves  also  to  render  the  water 
of  the  ocean  heavier,  and  consequently  of  a  proper 
counsteney  for  supporting  those  numerous  burdens 
which  float  on  its  surface. 

,m      »     '  t       ,,',       i         t I  .  r 

will  pre»  on,  and,  if  the  noonarch  persist,  will  sweep  him  from  the 
face  of  the  earth.  When  the  ebb  has  commenced,  it  is  equally  Taih 
to  think  of  retarding  the  reflux;  the  rolUng  surges  must  return  to  ihh 
bosoxn  of  the  ocean  from  whence  they  c^me,  at  tJie  sacred  impuho.^f 
that-  MioKfr  mramMStf  mkvm  it  is  th«  duty  mad  interest  of  kings  ai^ 
prinors  to  obey*  , 
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CHAPTER  XXXVL 

THE  OCEAN,  CONTINUED. 


9fb$l  vaaj  be  xeAaned,  amoo^  tbe  wooden  of  the  deep — A  sobiime 
Aefch  taken  from  Nature — One  reason  why  an  habitual  derotional 
feeling  should  never  be  a  stranger  to  the  seamad^s  breast — Water 
'    I^Kmts  described — ^Tncessant  murmur  and  beautiful  wlute  edging  ob- 
'    aervable  on  tbe  borden  of  the  ocean,  uscfttly-i-ja  well  as  tfa«  loaii- 
;  Booa  appearance  of  the  Sea  at  a  distance  fiwm  the  $borer— and  the 
noise  of  the  breakers  upon  the  rocks — The  track  of  a  ship  in  the 
sea  quickly  swallowed  up— Two  deceptions  we  labour  under  m  re- 
spect to  the  appearance  of  the  Sea,  how  accounted  far — The  Sea 
water  is  transparent  and  colouYless—Wliite&ess  and  laimnostty  of 
tbe  Sea  as  observed  by  Captain  T«ck^»  how  oocasioned-^Bene^ 
fits  and  advantages  aiising  irom  the  inequalities  at  the  bottom  of  tbe 
Sea — Uses  of  the  Ocean — Concluding  reflections  from  Bishop  Home. 


"  The  potoer  which  con  jnU  the  wide  waters  in  motion. 

Then  bid  the  vast  billows  repose  at  his  word, 
.KEGb  the  mind  with  deep  reverence,  while  earth,  air,  and  oceanf 

Alike  of  the  Universe  speak  him  the  Loan.** — walk  bt  the  sia. 

**  But  chief  at  sea,  whose  every  Jlexile  wave 
Obeys  the  blast, — the  aerial  tumult  sweUs, 
Tlte  circUftg  typhon  whirl' d  from  point  to  point, 
EmhavJting  all  the  rage  of  all  the  sky.'* — tuomsok. 

*^  They  that  go  down  to  the  sea  in  ships,  that  do  business  m  great  wat^ 
ers  I  These  see  the  works  of  the  Lord,  and  'his  wonders  in  the  deep***'^ 
KALMtSf  cvii.  23  and  24. 

Among  the  \ronders  of  the  Almigrtt  in  the  great 
deep,  observed  by  those  who  go  down  to  the  sea  in 
ships,  we  may  justly  reckon  those  awful  phenomena, 
termed  WtUer-spauis ;  yet  these  no  doubt  have  their 
uses ;  and  could  they  always  be  viewed  in  the  same 
light,  and  contemplated  with  feelings  similar  to  these 
experienced  by  the  author  of  the  following  sublime 
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sketch,  tflbed  m  Ait  nidit  of  ifte  iftxtntic  oean)  tbtM 
wonderful  pt^uctimM  of  the  vaiyii^  power  of  nature^* 
might  be  x^arded  with  wooder  and  Mtotushnent,  bot 
mthor  as  incentives  to  devout  adaoiiation  than  as  obi^ 
jects  of  temw  and  dismay. 

*'  One  eveaing^'^  observes  this  writer,^  <'  (it  was  m 
profiiuiid  calm)  we  were  in  the  delicioafr  seas  which 
bathe  the  shores  of  Virginia ;  every  sail  was  fiiried ;  I 
was  engaged  upon  the  deck,  when  I  heard  the  bell  that 
summoned  the  crew  to  pnyers;  I  hasteaed  to  mingle 
my  supplieatbns  with  those  of  the  oompanioBs  of  my 
voyage.  The  oilloers,  with  the  passengers^  were  on 
the  quarter;  the  chaplain,  with  a  book  in  his  faandj 
stood  at  a  little  distance  before  them ;  the  seamen  were 
scattered  at  random  over  the  poop,;  we  were  ail  standi 
in^,  our  ftoes  tofrards  the  prow  of  the  sbip^  which  Waa 
turned  to  the  west  The  globe  of  the  sun,  whose  hm^ 
tre  even  then  oor  eyes  could  soarosiy  endofe^  ready  tii 
pkmge  beneath  the  waves,  was  discorered  through  the 
rigging  m  the  midst  of  a  boundless  spaee.  From  the 
motion  of  the  Mm,  it  appeared  as  if  the  radiant  orh 
every  moment  ebanged  its  horizon.  A  few  clouds  wan** 
dered  confusedly  in  the  cast,  where  the  moon  was  slowu 
ly  rising ;  the  rest  of  the  sky  was  serene ;  and  towards 
the  north  a  tvater-spouty  forming  a  glorious  trianglq 
with  the  luminaries  of  day  and  of  night,  glistening  with 
all  the  colours  of  the  prism,  rose  out  of  theses,  like  m 
column  of  crystal,  supporting  the  vaults  of  heaven. 

**  He  who  had  not  recognised  in  this  spectacle  the 
beauty  of  the  Deity  had  been  greatly  to  be  pitied.  Re- 
ligious tea^s  involuntarily  flowed  from  my  eyes„    Tb^ 

*  ChsteaubriancL 
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oonsaoaineas.of  our  inagmficaiice,  excited  by  the  spec- 
tacle of  infioity ;  our  songs  resDUodiug  to  a  disUmoe 
over  .the  silent  waves,  the  night  approacbuig  with  its 
dangicsi.our.vessel itself  a  wonder  among  eo  taanj 
wonders;  a  religious  crew,  penetrated  with  adnuiation 
and  with  awe ;  a  priest,  august  in  supplicating  the  Al- 
mighty God,  inclined  over  .the  abyss,— *with  one  hand 
staying  the  sun  at  the  portal  of  the  west,  with  the  odier 
raising  the  moon  in  the  eastern  hemisphere,  and  lend- 
ing, through  immensity,  an  attentive  ear  to  the  feeble 
voice  of  his  creatures ; — this  is  a  picture  which  baflks 
descriptbo,  and  which  the  whole  heart  of  man  is  scarce- 
ly sufficient  to  embrace.'*  ,  ' 
•  Such,  however^  are  not  tlie  fedtuigs  wiiicb  the  ap 
pearanoe  of  WaUr-spouis,  in  general,  are  apt  to  si^<* 
geat-^these  truly,  may  be  reckoned  among  the  dangers, 
to  which  the  hardy  mariner  is  exposed  in  course  of  his 
hazardous  profession,  and  the  bare  idea  that  be  may 
jHWiblif  meet  with  one  or  more  of  these,  in  a  more 
terrific  and  alarming  form,  than  that  which  we  have 
just  described,  slK>uld  serve  to  begiet  in  him  that  habi* 
tual  devotional  feeling,  which,  of  all  men  living,  should 
never  be  a  stranger  to  the  seaman's  breast.* 

*  WiUffr  SpoutSf  according  to  a  celebrated  naturalist,  are  of  two 
kinds ;  one  of  which  is  no  other  than  a  thick  compressed  cloud  re- 
duced to  a  small  space  by  contrary  winds,  which  blowing  at  the  sum 
Ane  firom  many  corners,  grve  it  a  cyUndrioal  fonn»  and  cause  the  water 
to  &11  by  iU  own  weight. — ^The  quantity  of  water  is  so  great,  *n^  ^ 
Call  >o  sudden  and  precipitate,  that  if  unfortunately  one  of  theie 
spouts  bre^  on  a  vessel,  it  shatters  it  to  pieces,  and  sinks  it  in  sn  iiw 
stant.  It  is  asserted,  that  these  spouts  may  be  broken  and  destroyed 
hf  the  oommotion  which  the  firing  of  cannons  ezdtes  in  tbe  air.  Tb» 
oihar  kind  of  Water  Spout  is  oalled  a  typboa,  and  does  not  dstfltnd 
from  the  clouds^  but  rises  up  irom  th«  se^  with  graat  violence. 
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No  pemm  who  has  miked  along  the  sea  shore,  but 
must  have  observed  that  incessant  ndse,  that  continual 
dursnir,  which  even  when  the  greatest  calm  prevmls* 
salutes  his  ear ;  and  the  beautiful  white  edging  by  which 
the  floating  mantle  is  fringed  at  iu  extremities :— This 
soft  and  placid  murmur,  and  these  gractful  white  curl^ 
are  occasioned  by  the  motion  of  the  waves  on  the  ex- 
teaded  beach ;  and  trivial  as  they  may  appear,  serve  as 
perpetual  monitors  to  warn  the  passenger  where  the 
line  of  boundary  commences,  which  separates  the  laml 
from  the  water? — and,  as  tJie  rushing  noise  of  the  ral 
pid  river,  and  the  tremendous  roar  of  the  dreadful  ca- 
taract,  serve  to  point  out  the  path  of  danger  to  the  be^ 
vrildered  traveller,  (particularly  under  the  cloud  of 
^^^U)  these,  as  well  as  the  luminous'  appearance  of 
the  sea,  and  the  noise  of  the  breakers  on  the  rocks,  ia 
regions  more  remote  from  the  habitations  of  men,  may 
also  be  of  use  to  the  mariner  in  the  midnight  gk)om,  by 
enabling  him  to  steer  clear  of  impending  danger.* 

We  had  already  occasion  to  notice  that  law  of  na- 
ture, by  which  fluids,  when  put  out  of  order,  have  a 
iinif6rm  tendency  to  regain  their  level ;  and  it  is  to  this 
law  that  we  must  ascribe  the  facility  with  which  the 

*  The  luminous  appearance  of  the  surface  of  the  ocean  during  th« 
obscurity  of  the  night,  has  been  remarked  by  navigators,  and  is  a  cu» 
rious  phenomenon  which  has  long  exerciiied  Che  sagacity  of  philotiK 
pbers;.  but  wttbout  enquiring  into  di«  cause  of  this  singular  phospho*- 
ne  properly  of  the  waters,  by  which  they  are  illuminated,  and  ren- 
dered  saore  visible  among  breakersi  4Nr  where  the  greatest  agitatioo 
prevails,  we  must  allow,  that  it,  as  well  as  the  noise  which  they  make 
in  a  state  of  turbulence^  has  been  wisely  imparted  to  the  waves  of  thft 
deep-;  for,  in  the  words  of  that  elegant  writer,  ali«ady  quotec^ 
*'  Horn  many  vessels  vould  peri^  #mid  the  ^kness,  were  it  not  for 
these  murmaUoui  tecom^  kindie4  by  providence  upon  the  rocks  ?'* 
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trafck  <»r  a  (riup  mdicfti6dsttof  Jliif  ae«i  is  doeodup. 
{But  for  ibis,  vbAt  n  rugged  JwdimahapcA  nassi  mual 
^e  surfece  of  the  ooean  loi^g  agOfhave  {iMented  ?  It 
ist  howeTer^  wisely  ord^ed  «(herii/^;  and  while  th9 
plough  of  the  huabandinaa  kavep  th^  deepened  forrowa 
ppea  in  the  staUbom  glebe»:  lba»e  oec^^ooed  by  the 
humblest  bark,  or  lightest- skiffs  ia  the  Watary  element, 
as  socm  as  she  has  passed,  are  qai^klj  BwsUowed  up» 

Toa  spectator  on  shore,  tbe^soa  i^^iears  to  be  higher 
than  the  spot  on  which  he  ^aods ;  this,  howeter,  is 
by  no  nieaas  the  case,  as  is  demonstEated  by  the  WBt 
experiment  by  which  the  globular  fora  of  the  earth  ii 
fvoved ;  namely,  the  sinking -of.  the  hull  of  a  ship  ia 
the  horizcxi,  as  riie  recedes  from  our  Tiew,  hefoie  tfa? 
sails  and  higher  parts  disappear*  Thii^  iUusioQ  isocca* 
ttoned  by  that  refraction  in  the  iaanosphere,  or  property 
of  vi^on,  by  which,  objects  are  nu|de  to  vise  in  the  land* 
scape  in  proportion  to  their  distance  from  us;  by  this 
means  our  horizon  is- increased  and  objeets  longer  kept 
in  view,  which  otherwise,  ^most  have  been  extremely 
Jimited,  and  our  prospects- of  short  daration-  . 

We  labour  also  under  a  /deception  in  regard  to  the 
catour  of  the  sea;  for  although,  when  viewed  from  a 
precipice,  its  waters  afford  a  muddy  greenish  hue,  aris- 
ing from  the  depth  and  position  of  the  eye — ^it  assumes 
4he  ooloiur  of  the  i»ky  when  beheld  from  a  shelving 
beach— HGippears  dark  and  black  in  the  de^  abysfr— 
white  and  foaming  in  a  storm— clouded  with  the  most 
Ijeautiful  colours  when  th^  rays  of  the  setting  sun  shine 
Aipon  it-^-or  puts  on  the  appearance  of  a  beautiful 
green  when  beheld  from  a  boat  in  a  sun*shine  day,  over 
a  sandy  bottom.— •  Yet  there  can  be  no  doubt  that  the 
sea  water  is  of  itself  transparent  -and  cobmHe99^^-tad 
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that  tbe  ▼arious.appearaiioes  it  puts  on  must  be  entire 
\y  owing  to  accidental  causes.* 

The  bottdin  of  the  sea  being  supposed  to  resemble 
the  surface  of  the  diy  land,  those  inequalities  in  its 
depth  which  occasion  the  mariner  to  be  so  much  on  the 
alert,  may  easily  be  accounted  for.    But  if  these  are 
the    causes  of  the  deceitful  shallows  and  dangerous 
rocks,  it  must  not  be  forgotten,  that  to  these  also  tre 
owe,  the  deep  unfathomdMe  gu^s  over  which  the 
vessel  glides  in  safety<--a!nd  those  numerous  islands 
n^bicb  adorn  and  diversify  the  Ibrface  of  the  ooean  :f  i 
and  (hst,  from  these  inequalities  also  take  their  rise  the  ; 
diffeient  depths  or  regioM,  in  which,  Sea  plants^  Shell » 
fish,  and  the  various  tribes  of  the  finny  kingdom  aidd 
other  maruie  animals,  according  to  the  doctrine  of  mo«  i 
dem  philosc^hy,  are  supposed  to  have,  their  seveml . 
places  or  geographical  atuations  asngned  them. 

•  In  regard  to  the  whitenett  and  luminosity  of  tiie  sea,  the  fdloiHog  * 
eztractf  item  the  int  number  of  the  Edinburgh  Philosophical  Jour* 
naU  throws  some  light  upon  the  subject:— <*  After  passing  Cape  Pal- 
mas,   end  entering  the  Gulph  of  Guinea,  Captain  Tuckey  obserred  ' 
that  the  sea  had  a  wbitkh  colour,  which  ipnaduelly  increased  tiU  thef 
made  Princess  Island.     The  luminosity  of  the  sea  also  increased,  so 
that  at  night  the  ship  seemed  to  be  sailing  on  a  sea  of  milk.    In  order 
to  diaoover  the  cause  of  these  appearances,  a  bag  of  bunting,  h^viiig  > 
its  mouth  extended  by  a  hoop,  was  kept  overboard,  and,  by  means  of 
it  they  collected  vast  numbers  of  animals  of  various  kinds,  particularly 
peUuddsco^par,  with  innutnerablelittlecnistaceousaniraalsof  thescylto- . 
rus  genus  attached  to  them,  to  which  Captain  Tuckey  principally  attri- 
bated  the  whitish  colour  of  the  water.     Thirteen  species  of  <iancer' 
were  caught,  not  above  one-fourth  of  an  inch  long,  eight  having  the , 
shape  of  crabs,  and  five  that  of  shrimps.     Among  these,  tbe  cancer 
Julgeni  was  conspicuous.     When  another  species  was  examined  by  the ' 
microscope  in  candle  light,  tiie  luminous  property  was  observed  to  re* 
side  in  Uie  brain,  which,  when  the  animal  was  at  rest,  resembled  a 
most  brilliant  amethyst,  about  the  sise  of  a  large  pio*s  head }  and  fima 
this,  there  iiarted^  when  the  animal  moved,  flashes  of  a  brilliant  silvery 
b'ght.** — See  Captain  Tuckey' t  Narrative,  p.  49. 

f  As  rocks  are,  without  doubt,  the  projecting  tops  of  abrupt  pre- 
cipices, so  islands,  may  be  looked  upon,  as  tbe  more  extended  tops  of 
huge  mountains. 
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THE  USES  OF  THE  OCEAN, 


'  Adoring  own 


The  hand  Almighty,  who  its  channeli'd  bed 
Immeasurable  sunk,  and  pour*d  abroad, 
Penc'd  with  eternal  mounds,  the  fluid  sphere  ; 
With  ev«ry  wind  to  waft  large  commerce  on» 
Join  pole  to  pole,  consociate  severed  worlds^ 
And  link  fn  bonds  of  intercourse  and  love 
Ilartli's  univwBol  family.*' — ^mallkt. 

Tlie  Ocean,  as  I  have  already  observed,  is  the  great 
reservoir  of  nature ; — the  mighty  source  'of  evaporation, 
which  supplies  the  earth  ivtth  fertility,  by  causing  the 
douds  to  drop  down  fatness.  «<  It  is,"  in  the  words  of 
an  elegant  admirer  of  ndture^s  works,  <<  the  caparious 
astern  of  the  universe,  which  admits,  as  into  a  recep- 
tacle, and  distributes  as  a  reservoir,  whatever  waters 
the  whole  globe.  There  is  not  a  fountain  that  gashes 
in  the  unfrequented  desert,  nor  a  rivulet  that  flows  hi 
the  remotest  continent,  nor  a  cloud  that  swims  in  the 
highest  regions  of  the  firmament,  but  is  fed  by  this  all 
replenishing  source.^'*  The  ocean,  instead  of  being  a 
barrier  of  separation,  is  the  great  bond  of  union  among 
the  nations.  ««  By  means  of  this  element  we  travel 
farther  than  birds  of  the  strongest  pinion  fly,  and  dis- 
cover tracts  which  the  vulture's  eye  has  never  seen. 
We  make  a  visit  to  nations,  that  lie  drowned  in  mid* 
night  slumbers,  when  every  industrious  person  on  tkis 
part  of  the  globe,  is  bestirring  himself  in  all  the  hurry 
of  business.  We  cultivate  an  acquaintance  with  the 
sun*burnt  Negro  and  shivering  Icelander,  We  cross 
the  flaming  line,  we  penetrate  almost  to  the  pole,  and 
wing  our  way  even  round  tlie  globe." 

*  Thus,  in  the  great,  as  well  as  in  the  lesser  world,  a  continual  cir- 
cnlation  is  kept  up.  The  waters  of  (he  clouds  ascend  fVom  the  sea  m 
Vapours,  they  descend  to  the  earth  in  sliowers,  and  return  agiuo  to  tbe 
de«^  in  rivers,  after  having  watered  and  feitilized  the  terth. 
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3  ocean  is  the  great  vehicle  of  commerce,  andiiU 
of  limiting  tlie  industry  of  man,  enktrges  his 
*y  and  eKdtes  him  to  action.    There  go  ihe  ahips^ 
transport  the  produce  of  nations  from  cUme  lo 
and  enable  one  people  to  supply  their  wimts 
Lhc  abundance  of  another. 
rough  this  element  are  imported,  at  a  small  ex- 
,    the  productions  and  rarities  of  almost  every 
ry  ;  and  while  the  workmanship  of  our  artisans 
tie  produce  of  our  manufacturers  are  widely  dif- 
amoDg  the  nations,  our  tables  are  furnished  from 
'emotest  comers  of  the  globe.     We  are  clothed 
g  summer  with  the  fleeces  of  the  south ;  and  are 
wairm  in  (he  cold  season  of  winter  by  the  furry 
les  of  the  north.     The  riches  of  both  Indies  ar^ 
id  to  our  shores ;  and  our  heavy  laden  merchant* 
find  their  way  to  the  remotest  regions, 
r  the  invention  of  navigation,  and  the  discovery  of 
invaluable  mineral  the  magnet,  we  are  enabled  to 
spond  with  the  mo$t  uncultivated  barbarian  on  the 
of  the  sea,  and  hold  converse,  as  it  were,  with 
;  who  dwell  in  the  uttermost  parts  of  the  earth* 
neans  of  these,  savages  the  most  distant  are  hunuu 
i  and  instructed  in  the  knowledge  of  the  arts  and 
icesy  and,  through  the  progress  of  discovery,  a  way 
)ened  up  for  the  more  universal  spread  of  the  gospel. 
\  short,  it  is  impossible  to  enumerate  the  benefits 
)e  derived  from  this  wondrous  fluid*    As  the  me^ 
n  of  traffic,  and  the  great  depot  of  so  many  finny 
Bures,  it  gives  employment  to  thousands.     It  foiw 
ly  surrounded  nations  with  the  most  secure  barrier 
iefence ;  and  if,  in  consequence  of  the  modem  dU» 
try  cf  navigation  by  etearn^  insulated  nation^have 
2 
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became  more  vuIneraUe,  to  the  attacks  of  enemies,  it 
is  not,  until,  by  the  blessing  of  God»  nations  and  tbeir 
.rulers  have  become  more  christianized  and  enlightai- 
ed,  and  the  time  predicted  in  ancient  prophecy,  seems 
fast  approaching^  when  ^<  Nation  shall  not  lift  up  sword 
against  Nation,  neither  shall  they  learn  war  any  more.^* 
The  salubrious  breezes  of  the  ocean  refresh  and  cool 
the  air — ^used  as  a  bath  it  invigorates  the  invalid: 
taken  internally  as  a  medicine,  its  qualities  are  of  the 

•  AUbough  iteam  navigation  is  yet  in  its  ktUnqt*  tlwn  canbe  fittle 
idoubt  tl^at  tbe  invention, is  destined,  under  providence  to  form  anew 
and  very  different  era  in  the  aflairs  of  men.  **  No  one  can  hear"  uj% 
tbe  Edinburgh  Review  of  August  1820,  <<of  the  labours  encountered 
by  l^lliam  Allen,  in  his  long  and  perilous  joumiet  in  tbe  cast  and 
'alsewliere,  for  the  purpose  of  propagating  this  new  method*  witheat 
fedings  of  tbe  deepest  gtatitude.  He  is  a  man  ahnort  mthont  paraUd 
for  genuine  philanth«opy,  in  an  age  of  benevolence  ;*'  but  the  day,  it 
•is  hoped,  is  not  far  distant,  when  the  labours  of  Wiluam  AixxVy  end 
bis  worthy  coadjutors  in  the  British  and  Foreign  School  Society,  wbo 
have  devoted  so  much  of  their  time  and  their  talents  in  tbe  CBBBnaa 
^otLK  of  going  forth  to  teadi  all  nations,  wiU  be  ooasidenbly  Ugbtescd, 
(so  &r  at  least,  as  their  sea  voyages  are  concerned,)  by  mcam  of  the  ho- 
provements  in  steam  navigation ;  by  which,  tbe  utility  of  the  sea,  con* 
sidered  as  a  bond  of  intercourse  and  union  among  nations,  must  soon 
be  more  apparent  than  ever,  and  have  a  very  striking  and  lasting  ef- 
fect. We  have  already  beard  of  &e  arrival  of  one  steam  vessel  in 
India;  and  there  is  no  saying  to  what  a  degree  of  perltciioa 
and  improvement  these  commodious  vehicles  may  yet  be  brought ;  and 
what  an  important  part  they  may  be  destined  to  act  In  the  great  busi- 
ness  of  Christianising  mankind,  by  contributing  so  essentially  towards 
ffae  bringing  about  the  civilisation  of  tbe  human  race,  and  promoHng 
^pncotd  and  agreement  among  the  most  distant  nofisfw; — a  thing  MsC 
shtufd  never  be  lott  sight  ff  by  those  who  professedly  go  forth  to  da 
the  purposes  of  hm  will — at  whose  birth  angels  sung,  as  the  blessed 
consequences  of  his  mission  on  earth, — oLoav  vo  god  v»  tbx  hiohcr^ 
and  OM  KAETB  ncACSi-'OOOD  W1I.I.  TowAan  kin* 
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most  potent  nature :  and  although,  it  serves  as  a  sink 
for  corruption  and  all  manner  of  fiithiness,  such  are  itft 
purifying  and  renovating  powers,  that  it  not  only  re- 
mains clean^  wholesome,  and  uncontaminated  itself,  but 
furnishes  us  with  a  large  proportion  of  Salt,  that  use- 
ful ingredient  in  domestic  life,  and  which,  is  of  such  e». 
sential  service  in  preserving  our  food  from  putrefaction ! 

The  bottom  of  the  sea  also  in  some  situations,  ajid 
the  shelving  rocks  on  its  banks,  and  in  its  bosom,  in 
others,  abound  with  a  variety  of  vegetable  productions, 
while  its  waters  are  stocked  with  creatures  innumerable^ 
both  small  and  great ;  a  consideration  of  these  I  must,. 
however,  defer  for  the  present,  and  shall  conclude  this 
chapter  in  the  words  of  the  pious  Bishop  Home : 

"  In  the  voyage  of  Kfe  we  may  set  out  with  a  still 
sea  and  fair  sky ;  but  ere  long  c*ares  and  sorrows,  and 
storms  of  affliction,  shall  overtake  us.  At  God'^s  word 
either  to  punish  us  or  to  prove  us,  from  some  quarter 
or  another,  whence  perhaps  we  least  expected  it,  the 
wind  ariseth  and  lifteth  up  the  waves.  We  are  carried 
sometimes  up  to  heaven  with  hope,  sometimes  down  to 
the  deep  with  detain  Then  do  we  know  how  help- 
less we  are ;  and  tribulation  becomes  the  parent  of  de- 
votion. If,  with  the  disciples  in  the  gospel,  we  cry, 
*<  Lord  save  us  ;  we  perish  !^  he  will,  as  he  did  tjicn, 
arise,  and  rebuke  the  winds  of  the  sea;,  and  there  will 
be  a  great  calm,  and  we  shall  reach  our  haven  in  safe- 
ty. We  shall  so  pass  the  waves  of  this  troublesome 
life,  that  finally  we  may  come  to  the  land  of  everlast- 
ing Kfe,  where  the  tossings  and  agitations  of  human  af- 
fairs shall  cease,  or,  as  Si.  John  expresses  it,  there 
shall  be  ^*  2«o  mobs  ssa.'^ 

ft  a 
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CHAPTER  XXXVIt 

SEA  PLANTS^ANIMAL  PLOWBB& 


jPiffivence  of  confarmatian  betwixt  sc«  sad  buid  Vc^elaljlM*— Vke 

oonstnictioa  of  the  Mreral  parts  of  Sea  Planta. — Striking  peca- 

liarities  in  submarine  Tegetables. — Bladder  like  appendages. — Di- 

▼erritf  of  colour. — Number  of  species  bdonging   to ; — Uses  of 

''    Sea  plants  in  the  ecenomx  of  Nature.-*Other  mes,  in  wbidi  Ihej 

,    nwfe  directly  contribute  their  aervioes  to  WB^'^AnxuMm  Tkowi»» 

'Where  obsenrable — Mannar  of  their  appearancB     Pistiiymhiag 

characteristics  of — Belong  to  the  intermediate  class  beCirecn  aniaials 

'    and  vegetables — Several  species  of,  in  the  island  of  Barbadoo,  oo 

^  -the  coast  of  Galloway,  andtm  the  rocks  in  the  neighbourbood  of 

Dunbar— rWondcrftil  propctlifls  ot,  dtreloped  by  fiipt'ilmimi,  &c.-~ 

Amasing  reprodudiTe  powers  of  those  singuhr  praduetions  ia  the 

island  of  Barbadoes — Not  more  so,  than  thos^  of  the  dark  csfcni 

beneath  the  ruins  of  Dunbar  old  castle. 


''  *Tu  pUatafU  to  wander  along  on  the  tandf 
,  .    JBeneath  the  iighiii^  that  ukaUkmedimcamti 
When  theJUher  has  put  ofhi$  boaifrom  the  land. 
And  the  prawn-catcher  wadet  through  the  thart  rippHng  warn* 

WhUefatt  run  before  us  the  sandUng  and  plover 
Intent  on  the  crabs  and  the  sand»eels  tQ/eed, 

And  here,  on  a  rock,  which  the  tide  wHl  soon  cover, 
Ws''Ufind  us  a  seat  that  is  tapestried  with  weed. 

JIow  various  the  shades  ^marine  regetation, 

Tkrcwn  here,  the  rough  Jlmis  amd  the  pebbles  among. 

The  feathered  conferva  <f  deepest  carnation^ 
The  dark  purple  shike  and  the  olive  sea  thong. 

But  now  fo  retire  Jrom  the  rock  we  have  warning. 

Already  the  water  encirdes  our  seat. 
And  slowly  the  tide  of  the  evening  returning. 

The  tnoon  beawts  reflects  m  the  waves  at  oftrftet** 

STSMINO  WALS  BT  V8X  flU  ilBC* 

^fls  bottom  of  the  tea,  as  we  befare  obBerved^mmme 

«st»a^oQ8^  and  the  shelving  rooks  xmito  hanks  4biA  k 

mp  in  others^  abound  with  a  rwnsiy  ^  vegitotic 
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produdions.  Before  turotiig  our  atteodon  more  imme- 
diately to  the  aninated  inhabitants  of  the  great  aby«% 
let  us,  therefore,  take  a  cursory  glance  at  these  ^ti&- 
ffiofw gardens^  woods,  and  meadows;  and  the  first 
thing  that  strikes  our  attention,  is  the  remarkable  diir 
fereaee  in  the  structure  and  confimnation  of  Sea  and 
Land  Vegetables  ;*  so  that,  in  the  words  of  an  admi- 
rable writer,  <<  we  see  from  thisi  and  numberless  other 
instaaoes,  what  a  diversiiff  there  is  in  the  operations  of 
•the  GaKAT  CsBAToa^s  hand ;  yet  every  alteration  is 
an  improvementf  and  each  new  pattern  has  a  peculiar 
fiineei  of  its  own.  The  herbs  and  trees  which  flourish 
on  the  dry  land,  are  mmntained  by  the  juices  that  peiv 
neate  the  aoil»  and. fluctuate  in  the  air.  For  this  puru 
fXMe  they  are  furnished  with  leaves  to  collect  the  one^ 
and  with  roots  to  attract  the  other ;  whereas,  the  sea 
plants,  finding  sufficient  nourishment  in  the  circumam- 
bient waters,  have  no  occamon  to  detach  a  party  of  roots 
into  the  ground,  and  forage  the  earth  for  sustenance. 

*  Although  they  agree  in  possesshig  Uie  Bsme  constituent  parts  of 
rootit  ttalkt,  and  branckti — it  must  be  obsenred,  that  instead  of  being 
hard  and  brittle,  like  those  of  the  land,  the  largest  and  ptrongesi  of 
thsse  marine  productions,  are  furnished  with  an  extraordinary  degrao 
of  tenacity,  jet  evince  a  power  of  flexible  elasticity  that  is  astonishing; 
so  much  so,  that  bend  them  into  any  form,  or  twist  them  into  an  hun- 
dred shapes,  while  they  adhere,  in  tbeur  native  freshness,  to  the  rock% 
Biill  will  they  recover  their  natural  shape  and  position  without  danger 
of  breaking. 

The  roots  of  sea  planU  are  not  constructed  for  penetrating  deep  inta 
the  soil,  but  they  are  wonderfully  fitted  for  taking  firm  hold  of  th« 
rocks  or  stones  upon  which  they  vegetate,  and  instead  of  being  dis- 
turbed by  the  toasings  of  the  tempest,  these  seem  rather  to  i^uure  vig« 
our  by  the  severity  of  tlie  weather. 

The  long  and  broad  leaves  of  these  plants  are  excellently  formed  for 
imbibing  moisture  from  the  surrounding  element;  their  horizontal 
position^  extreipe  pliability,  and  ovoL-sliaped  branches^  fit  th^n  admir- 
ably for  the  peculiar  situations  in  which  they  are  placed,  while  th^ 
f^^!W*Mf  glyt^tvms  moUHuTe  with  which  they  are  covered*  no  doub' 
■erves  (besides  other  important  purposes)  to  prevent  them  prom  b#i 
injured  by  the  continual  action  of  the  water. 
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Instead,  therefere,  of  pemiioimg^  thej  are  bat  v.^: 
lacked  to  the  bottom,  and  adhere  to  nme  solid  s:> 
stance  only,  with  sach  a  d^ree  of  teaadtj,asiDayxi 
cure  them  from  being  tossed  to  and  firo  by  the  rand^ 
agitation  of  the  waves.* 

There  are  two  stnking  peealiariues  in  sob-nan:] 
vegetables,  which  deserve  our  notice.  Sevenl  of  thd 
are  furnished  with  a  number  of  appendages  in  tbeLi 
of  globes  or  bladders  ; — and,  instead  of  a  unifoni] 
of  colour,  they  are  found  to  be  diversified  with  a  d  i 
milarity  <yf  tints.  The  former,  however,  from  emitti 
a  loud  noise  when  broken,  we  have  reason  to  concld 
may  possibly  serve  the  purpose  of  air  vessels  to  i 
plants ;— -«nd  we  need  not  go  far  to  have  the  mTstJ 
solved  why  they  are,  as  expressed  in  my  motto,  c^ 
to  differ  so  much  in  colour  from  each  other.* 

Nor  need  we  be  surprised  at  the  varietj  observec 
mong  sea  vegetables,  when  it  is  recollected,  that  of  J 
genus  fucuSy  or  seor-rvrack^  there  are  no  less  than  II 
species ;  85  of  which  grow  on  the  British  coasts. 

*  Let  us  attend  to  the  operations  of  yonder  angler^  and' behold  i 
what  eagerness  the  unsuspecting  fish,  guided  by  the  <;^,  rushes  cr  I 
deceitful  bait: — This  instance  may  serve  to  convince  us  that  itiV 
the  faculty  of  vision  the  finny  tribes  are  in  a  great  degree  directa: 
cheir  moveiuents,  and  knowing,  as  we  do,  that  some  of  them,  ss  i 
Mackerel,  delight  in  vegetable  food,  we  must  see  at  once  the  pn>H 
ty,  of  such  variety,  in  the  colour  of  the  carpet  that  covers  the  Mk-^ 
«oiiipartment8  in  the  bed  of  the  ocean,  and  the  wisdom  in  the  cud 
Tance  of  its  different  hues. 

And  what  a  variety  of  threads  of  different  size  and  confonnat>^ 
■M  weU  as  of  tint  and  hue  is  this  strangely  diversified  carpet  of  irJ 
colours  composed  of,  from  the  gigantic  fUci  and  alga  of  SCO  feet  | 
length,  whieh  form  part  of  those  marine  forests,  where  whales  dell'l 
to  sporty-— down,  through  all  the  varieties  of  our  olive  coloured  B^-^  i 
tangles,  of  seveial  yards  in  length  ,  and  serrated  sea  vrraci  of  le^^ 
dimensions  and  of  a  green  and  yellounsh  hue  ;  to  the  sv>eet  sea  hd'  ' 
m  dingy  aspect^  and  the  membraneous  aad  pellttcid  JhUse,  of  crau"* 
99mplmi9fH 
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Widiout  dweHing  on  the.ieveral  uses  of  the  vege- 
table pibdoctioiis  of  the  great  deep,  I  would  briefly  ob- 
fierve,  that  besides  serving  aa  articles  of  food  to  so  mway 
of  thie  inbaixtants  of  the  watery  regioBSy  partieukrly  Id 
those  of  the  Shell  kind,  which  abound  chiefly  among 
theiii-«-these  afibrd,  among  their  intricate  labyrinths,  a 
safe  retreat  for  the  weak  from  the  strong—a  commodbus 
lodgement  for  a  variety  of  sh^U  fish — and  convenient 
recesses  for  numbers  of  the  finny  tribes  to  betake  them* 
selves  to,  for  the  purpose  of  depositing  their  spawn  ;*^ 
and  to  those  which  make  use  of  their  leaves  on  the  oe- 
canon,  these  plants  seem  to  be  admirably  adapted,  by 
the  glary  matter  which  covers  thar  substance,  not  only 
preventing  the  eggs  from  being  ea«ly  washen  off  before 
they  are  hatched,  but  afibrding,  in  all  likelihood,  an 
immediate  supply  of  nutritious  food  for  the  young,  bo- 
fore  tbey  are  fitted  for  any  thing  more  gross. 

These  few  specimens  may  serve  to  show  in  what  res- 
pects  sea  vegetables  may  be  useful  in  the  economy  of 
nature  to  the  inhabitants  of  the  deep.  To  man  they 
are  serviceable  in  a  variety  of  ways.* 


*  Sec^-weedf  formed  into  kelp,  forms  a  principal  ingredient  in  the  com- 
position  of  soap  and  of  glass ;  the  serrated  sea^wrack  is  mudi  etHm 
p]oy«d  by  the  Dutch  in  packing  their  shell  fisb.  The  common  ara- 
waure,  besides  other  important  purposes  to  which  it  is  applied,  is  used 
in  some  of  the  western  islands  as  a  winter  food  for  cattle.  DuUe^  ts 
an  eatal^e  article,  is  sold  in  Edinburgh  and  other  parts  in  Scotland. 
The  esculent  sea-wrack,  or  bludder4ocks,  is  said  to  furnish  a  grateful 
food  for  cattle,  and  the  sweet  sea-belt  is  sometimes  boiled  aa  a'^pot 
herb.  But  of  all  the  uses  to  which  sea  vegetables  can  be  applied* 
there  ia  not  one  so  valuable  as  that  to  which  they  may  be  convertedt 
when  in  a  state  of  putrescence,  in  the  form  of  manure,  for  promoting 
the  interests  of  agriculture  and  vegetation  upon  land,  for  which  pur- 
.pesp  .they  are  admirably  adapted,  by  being  so  atrongly  impregnated 
yrith  saline  particles. 
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ANIMAL  FLOWSBS. 
Half  removed  from  the  objects  we  baTe  just  bees  ca 
lidering,  you  must  observe  on  our  way  to  those  of 
higher  order,  a  number  of  carious  productioDs  in : 

,  form  of  fleshy  excrescences  among  the  rocks  and  ^ 
on  the  sea  shore,  some  with  their  heads  drawn  r. 
together,  and  others  spread  out  at  top  in  til  the  h 
nance  of  a  full  blown  flower.     These^  on  accou: 

•their  firm  adherence  to  a  particular  spot,  and  apps] 
want  of  sensibility,  might  be  taken  for  v^tabies, 

•upon  minute  examination,  they  will  be  found  to  cc4 
tute  part  of  a  superior  class,  or  of  that  uniting 
betwixt  the  vegetable  and  animal  creation,  winch  1 
occa«on  to  mention  in  a  former  chapter,  under  \hi 
pellation  of  Animal  Flowers.^^^J^et  us  attend  to 
operations  of  one  of  them,  and  we  shall  soon  disc? 
that  what  at  first  wore  the  appearance  of  a  still,  is 

•mate,  full  blown  flower,  has  something  of  a  living 
active  principle  in  it.  Touch  its  diverging  rays  or 
inents,  and  see  how  they  contract  ;•— but  in  this  { 
may  say  it  does  no  more  than  the  sensitive  pIaot| 
make  however  another  experiment,  and  put  a  sheli-l 
on  its  orifice,  behold  how  it  extends  itself  to  receive 
with  what  efibrts  it  sucks  it  in  ;  and  how  the  underp 


*  In  Hughes  Natural  History  of  Barbadoes,  an  account  isgivr 
flereral  species  ot animal  ficmers  found  in  that  island ;  but  these,  t. 
been  observed,  are  found  in  as  great  variety  on  the-  coast  of  GhWc- 
m.  Scotland,  as  any  where  in  the  West  Indies.  These  cuzioiis  ptit 
tions  of  nature  however,  do  not  appear  to  be  confined  to  tiie  soui*^ 
part  of  the  Scottish  coast,  for  I  have  observed  them  in  abundAnc; 
tlie  rocky  shore  in  the  neighbourhood  of  Dunbar ;  and  ahboug'^ 
general  appearance  in  this  quarter  is  of  a  red,  or  fleshy  colour,  ^ 
have  witnessed  several  of  diversified  hues ;  one  of  which  of  a  p 
beautiful  appearance,  with  all  its  variegated  rays  fully  expanded,  1^ 
ooUect  of  being  pointed  out  to  me  some  years  age,  in  a  shallow  ^> 
tion,  amon^  thQ  rocks  beneath  tbs  Duchess  of  Roxburgh's pirL 
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of  tbe  body  swells  as  H  forces  the  food  into  the  stomach. 
It  is  not,  however,  capable  of  dtgettiog  the  shelly  sub* 
stance,  and  see  with  what  artifice  it  disgorges  it,  after 
having  stript  it  of  its  contents.  These  are  certainly  not 
the  properties  of  mere  vegetables. 

But  what  is  that  other  one  about  ?  It  has  put  forth  all 
its  little  fleshy  horns  or  feelers ;  with  some  of  them  it  has 
laid  hold  of  an  insect,  which  it  is  in  the  act  of  conveying 
to  its  mouth ;  it  soon  is  made  to  disappear  in  the  aper- 
ture, and  the  dilating  of  the  under  extremity,  or  stalk 
of  the  flower,  plainly  evinces  its  progress  downwards  ; 
these,  are  certainly  the  functions  of  animal  life,  and 
from  these  and  such  like  actions,  what  at  first  might 
appear  as  nothing  more  than  vegetables,  have  justly 
been  denominated  Animal  Flowers^ ;  while,  from  their 
being  capable  of  propagation  by  cuttings,  and  of  being 
multiplied  by  divisions,  they  may  with  equal  propriety 
be  designated  Salt-water^  or  Sea  Poli/puseSf'\'  and   as 

*  Tbcse,  on  account  of  the  resemblance  they  are  supposed  to  bear 
to  that  flower  in  particular,  have  been  generally  styled  Sea  Anemoitiet; 
but  in  different  situations,  the  form  appears  to  vary  as  well  as  their 
colouring ;  for  if  these  substances,  when  they  issue  from  their  holes  in 
the  rocks,  on  the  island  of  Barbadoes,  have  the  appearance  of  fiike 
radiated  flowers,  of  a  pale  yellow,  or  a  bright  straw  colour,  tinge4 
with  green,  and  of  a  form  resembling  that  of  a  single  garden  mari- 
gold. It  would  seem,  that  some  of  those  found  in  the  south  coast  of 
Scotland,  are  not  only  diversified  in  point  of  colouring,  but  are  plea- 
santly varied  in  their  form  and  shape;  some  resembling  tlie  son- 
flower;  some  the  hundred-leaved  rose ;  and  the  greater  number  bear* 
ing  the  likeness  of  the  poppy. 

f  That  these  substances  resemble  polypuses,  by  the  singular  pro- 
perty of  being  multiplied  and  graAed  by  slips,  experience  has  put  be- 
yond a  doubt.  TTie  reproductive  power  of  the  Barbadoes  animal- 
flower  is  prodigious.  JVIany  people  coming  to  see  these  strange  crea- 
tures, and  occasioning  some  inconvenience  to  a  person,  through  whos9 
grounds  they  were  obliged  to  pass,  he  resolved  to  destroy  the  objocts 
of  their  curiosity  ;  and  that  he  might  do  so  effectually,  caused  all  th« 
holes  out  of  which  they  appeared,  to  be  carefully  bored  and  drilled 
with  an  iron  instrument,  so  that,  we  cannot  suppose  but  their  bodie^ 
must  have  been  entirely  crushed  to  a  pulp ;  nevertheless  they  appear 
^gain  in  a  few  weekg  from  the  very  same  places  i 

Digitized  by  VjOOQ IC 


I8i  POXfTI-AJt  PHILOIOnt,     eiac 


radi»  beaddoced,  as  ABrther  'nstucaothiB^l 
rofworkiii^  of  the  DEiTT,iBdW)«i!L]iKi'4 
;  the  woodcKB  oTtfae  Almig^tj'mikiR!!^ 


But  «c  need  not  go  so  &r  »ti»eisUIldofBiri)lte%Vr 
ttace  of  the  rcprodocsin  power  of  the  aiiimilfio««.  ^t 
prcKUft  a  most  ^likiac  on^  ia  t*r  4ct*  ^sasge,  v  onr*  ^ 
Bcalh  the  Mtural  aicfa  tormtsd  bj  tfaen»^  npn«&)Ci  u^:- 
the  old  csstle  of  Donbar  are  sitaaCciL 

la  a  kJad  of  aatanl  biHa,  Ikmwd  br  ai  iiidati^«of  ^ ' 
mrface  of  the  rock,  to  wbicii  the  tide  has  axes  tnce  m  - 
ind  octflj  in  the  middle  ot   Clie  cavcn,  aooefae  specn:^ 

time  I  saw  tbem,  was  just  at  the  monent  tbe  «  bd  ^ 
rising  of  the  tide,  made  its  ingress  into  the  cafern  so  -^ 
laaa  which  contained  these  corioskies,  and  ssbted  tbeoi 
jarenUy  welcome  and  refreshing  lares  ;  fur,  of  the  arcutr^^ 
eemedtobe  fuHysen^iK  by  tbe  d^reeof  lifeaBdvig(r:Tl 
dayed.  One  of  them,  ia  partacsalar,  was  brisk  andliverj 
xmrnion  degree,  and  I  shaH  not  easily  forget  t6e  fine,  if  n«  1 
ittitude  it  assanied,  the  beaatifbl  expaosioa  of  ^rergingnyl 
tot,  and  the  osusnal  length  of  stalk  it  dispUycd  onuk^^ 

Since  then,  I  have  not  had  an  irpportnnitjafseeinz^^^ 
ame  gentleman,  who  formerly  gave  me  notice  of  theirn?i 
hat  particular  spot,  after  some  years  absence  firom  his  nit/'^4 
ras  the  first  to  give  me  the  additional  informstiofl^  that  upon^l 
bit  his  old  fnends,  as  he  termed  tbem,  soon  after  bis  it  | 
bund  them  aU  gone  !  Nay,  so  completely  had  they  been  c?jJ 
w  otherwise  been  made  to  disappear  from  the  spot,  tAat  be «! 
astonished,  the  other  day,  when  I  told  him  that  1  had  got  ir  t^ 
hat  two  small  flowers  had  again  made  their  ^pesrance  J 
ire  had  ocular  demonstration  this  day,  in  compsaf^^^^  | 
Wend  who  made  me  acquainted  with  the  latter  circumstance 

As  the  gentleman  above  alluded  to,  was  confident  that  dp? ^ 
>f  these  singular  prodiictions  was  to  be  seen,  not  oalj  ^^^^ ^ 
rlsited  the  spot  after  his  arrival  from  abroad,  b»»' *  ^®' '"""^ 
rben  he  again  had  an  opportunity,  and  was  particularlv  a^ 
lis  researches,  in  order  to  ascertain>  if  they  had  acfua^^y^  o^^*^ ' 
appeared ;  there  can  be  no  doubt  that  the  destruction  of  J^^  *^ 
ul  anomalies  of  creation,  had  been  fully  as  complete  *^  ^^^^ 
he  above  mentioned  island,  in  whatever  way,  iifa^^^fY^ 
md,  from  what  we  witnessed  this  day,  there  canbeasjjjj''^ 
hat  the  reproductive  power  of  the  pale  and  sickly  coloured  j' 
PLOWXR  of  the  dark  cavern  of  Dunbar  Old  Caslle,  Um^H^^^ 
vhat  has  been  observed  in  the  island  of  Barbadoes.— ^k^  ^^  ^ 
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xsriiw    CHAPTER  XXXVIII. 

■^'^*  SHELL  FISH,  &c 


.'  :^  rtf'nae  species  of,  the  uniting  links  between  Animals  and 
:.ncs;>reat  variety  of  shell  fish — Immense  bed  of  Oysters  lately 
:  It--' — Amazing  size  of  the  Mediterranean  Turtle. — The 
*^.  most  curious  and  wonderful  creature. — Distinguishing 
T  ^-i  of  Shell  Fishj  an  admirable  contrivance  of  Providence 

.-.^  ual  peculiarities  of;  no  less  wisely  adapted  to  their  di£. 
E  e^^bitS)  situations,  &c. — Instinctive  sagacity  of  Shell  Fish. 

--''autilus — Sea  Tortoise — Lobsters — Crabs — The  Tellina— 
*, -Razor- Shell  fish — Sea  Hedge-hog — Muscle — Limpet — 
T^^-Uses  of  Shell  fish,  in  the  general  economy  of  Nature-- 
-^.'taa.^Pearl  fishing,  a  cruel  process — A  seasonable  hint. — 
:^  -'  conduct  of  Man. 


-^ 


*'  Where  sotUhem  suns  and  winds  prevail, 

And  undulate  the  Summer  seas  / 

The  Nautilus  expands  his  saUy 

And  scuds  before  thejresh*ning  breeze, 

.  -        Prepared,  should  tempests  rend  the  sky. 
From  harm  his  fragile  bark  to  keep. 
He  furls  his  sail,  his  oar  lays  by^ 
And  seeks  his  saftty  in  the  deep* 

-"         Then  safe  on  oceaiCs  shelly  bed. 

He  hears  the  storm  above  him  roar; 

Hid  groi>es  of  coral  glowing  red, 
•'\         Or  rocks  o'erhung  with  madrej}ore."-''^coiHW,  OM  Xis.  Hiflf. 

*'  In  shelly  armour  wrapt,  the  lobsters  seek 

Safe  shelter  in  some  bay,  or  winding  creek  j 

To  rocky  chasms  the  dusky  natives  cleave^ 

Tenacious  hold,  nor  will  the  dwelling  /Mt«.**— ^spriAN. 

Agam^  ike  kingdom  of  heaven  is  hike  unio  a  m^rchant'man  seeking 
f  pearls  :  who,  when  he  had  found  one  pearl  of  great  price,  went 
'Old  all  that  he  h§d,  and  bought  t/.*'— MARUkw,  xiii.  45,  46. 

the  wonderful  productions  we  have  just  been  con- 
platingi  may  be  considered  as  part  of  the  connect* 

OL.  11.  g 
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ing  link  betwixt  the  vegetable  and  aminalkiDgdoms,-)}^ 
lowest  gradation  of  Shell  fish^  itnd  "rarious  suWaiiiv 
testaceous  animals,  may  be  accounted  that  whidi  auk? 
the  animal  to  the  fossil  class ; — ^but  what  a  prodigic 
variety  of  these  creatures  «xist»  from  the  humble  Oja 
frr,  which  vegetates  in  beds  with  their  lower  vi . 
fixed  to  the  rocks,  to  loose  stones,  to  one  another,  or. 
any  thing  to  whicli.they  can  conveniently  adhere,^  tc! 
ponderous  Turtle  that  grazes  the  aquatic  meador 
or  the  wondrous  Lobster  that  shoots  with  rapidity  ac. 
the  gulph.^ 


*  We  have  long  beard  of  the  famous  pandore  oystcR  of  Fr? 
jiMj  anii  the  coasts  of  £sBex  and  Siifibik  are  oelcbnted  kt 
cnpply  they  yield  in  the  more  southern  parts  of  the  island,  but  c; 
mense  bed  of  oysters  is  said  to  have  been  discovered  a  few  jtc^i 
<dt  the  coast  of  Sussex,  about  six  miles  from  the  shore,  oppo '■ 
Worthing.  The  lengtii  reaching  from  Lancing  to  Goring,  a  dir.i 
of  about  five  miles,  and  of  a  considerable  width  ;  and  so  tbanki 
»  this  bed  covered  with  oyster^  that  it  is  thought  thej  are  Ui 
than  six  feet  in  depth. 

f  The  great  Meditemmean  Turtle  is  the  largest  of  any  hmzi 
cies. — One  of  these  was  caught  in  1729,  at  the  mouth  of  the  L: 
■ud  to  be  nearly  8  feet  in  length,  and  2  over  !  Some  species  d 
Green  Turtle  have  been  known  to  weigh  8  cwt  It  feeds  solely  ca  < 
weeds,  whence  its  flesh  has  no  oily  flavour,  and  is  otherwise  well  ts 

f  Tke  wondrous  Lohtter,-^The  lobster,  indeed,  may  be  well  «^ 
wondrous.  According  to  Sturm,  it  is  one  of  the  most  cxtraori:) 
creatures  that  exists.  "  Alt  animal,  (observes  this  writer,)  whosf  ^ 
is  a  shell,  and  which  it  caists  ofi*  every  year,  to  clothe  itself  wit:  1 
armour :  An  animal,  whose  flesh  is  in  its  tail  and  lega^  ana '« 
httife'  is  in  the  inside  of  its  breast ;  whose  stomach  is  in  its  head:  t 
iHuch  is  changed  every  year  for  a  new  one  ;  and  which  new  oo^ 
gins  by  consuming  the  old  :  An  animal  which  carries  its  eggs  v& 
its  body,  till  tliey  become  fruitfulj  and  then  carries  them  oatn' 
tfnder  its  tail ;  An  animal  which  can  throw  dff  its  legs  when  ti^' 
>  ttoobletome,  and  can  replace  them  with  others;  tad  las<?;* 
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The  disttngukbiog  appendage  of  this  class,  and  that 
from  which  they  derive  their  name,  is  the  bard  shellj 
covering  in  which  their  bodies  are  enveloped ;  and  how 
admirably  fitted  are  they  by  this  natural  bulwark  foi 
that  particular  station  in  which  Providence  has  placed 
them  ? — Howy  for  instance,  could  such  soft  and  tender 
bodies  have  been  otherwise  defended  and  prcitected  from 
injury  among  the  many  rugged  and  uneven  masses  •• 
xnong  which  their  habitations  are  fixed  ;  and  how  could 
they  escape  from  tl^eir  numerous  enemies,  had  they  not 
the  power  of  withdrawing  and  shutting  themselves  up^ 
on  the  approach  of  danger,  within  their  shelly  covering. 

But  besides  these,  there  are  several  things  remark.'* 
able  in  each  individual  species  of  this  order,  which 
plainly  demonstrate  the  whole  to  be  fitted  in  the  best 
possible  manner  for  their  various  situations,  habits,  and 
propensities,  and  to  be  the  workmanship  of  the  same 
Being,  whose  wisdom  and' goodness  are  so  conspicu* 
ously  displayed  in  bis  other  works* 

The  Limpetf  stationed  as  a  sentinel  on  the  top  of  tho 
rock,  and  often  exposed  to  the  mid-day  heat  when  the 
tide  is  out,  as  well  as  to  the  continual  tossings  and  agU 
tations  of  its  waves  when  it  is  covered,  is  safely  lodged 
in  his  little  tent,  in  form  of  a  cone,  impervious  to  the 
most  penetrating  rays  of  the  sun,  and  so  firmly  ce- 
mented to  the  rock  by  means  of  the  broad  muscular 
surface  it  presents,  that  neither  storm  nor  tempest  can 
prevail  to  loosen  its  grasp,  or  make  it  relinquish  the 
strong  hold  it  takes  of  the  rock.     The  Muscle  is  not 

anioml  whose  eyes  are  placed  in  moveable  horas.  So  singular  a  cres* 
tui«  will  long  remain  a  mystery  to  the  human  mind.  It  affords  new 
subject,  however,  to  acknowledge  and  adore  the  power  and  wisdom  of 
the  Creator." 
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|iio»iifad  hj  nature  with  such  a  strong  ud  firm  4e& 
flBchor,  hot  she  k  taught  to  supplj  tbed^ectbyr. 
and  to  spin  to  herself  cables^  bj  which  she  canlieisoK. 
ad  in  security  to  her  favoorite  spot.*    The  Penj.-i 
or  Whelk  does  not  attach  itsetf  so  finnly  »  e&: . 
these,  nor  has  she  the  means  or  the  poii«r  to  do  k 
but  her  stcny  habitation  is  almost  fffoof  against  r 
dent,  and  she  can  roil  about  in  safety,  henneir. 
sealed  up  under  her  scaly  covering.     The  Ccckk  \:- 
lows  deep  in  the  sand  or  mud,  and  its  edges  are  c* ..: 
cd,  in  order  to  enable  it  to  cla^  more  firmk  tog^i' 
The  Nautilus  or  Argonauia^  which  can  exist  eitiv. 
a  direr  or  swimmer,  and  lives  sometimes  at  the  be::.: 
sometimes  on  the  surface  of  the  ocean,  has  a  po^rrrj 
contracting  and  drawing  itself  into  its  sbelJ  when ;'.  i; 
occasiitn  to  descend  to  the  bottom,  and  of  uDfi..] 
and  expanding  its  oars  and  sails,  when  it  hasaiiiDC-'> 
tion  to  sport  on  the  surface.-f-  TlieCtti&r,orl?fl:r''.''.i 
/«A,  never  creeps,  but  penetrates  perpendicularlj :•: 
the  sand ;  and  how  nicely  is  its  long  and  slender  .^:.i 
formed  for  this  purpose.    The  Crcb  is  provided  ^^ 
daws  and  feet  for  scrambling  about,  but  amon^st.'^ ! 
ru^ed  predpices,  and  with  so  many  enemies  to  e:- 

*  The  sea  has  its  spinners  as  well  as  the  land  ;  and.  if  the  cox^^ 
■rasdcs  may  be  compared  to  the  caterpillars,  the  Fvkmm  l'-'-'-) 
which  are  a  larger  specxes,  may  be  likened  to  the  spideis. 

f  Ar^uauta ^Tbe  SccreUiy  (of  the  Royal  Academy  of  Sc.<r.r\ 

in  Phis,)  lately  read  a  notice  addressed  to  the  Academj,  br  ^--^ 
Fentssac,  in  which  that  gentleman  states,  that  M.  PoU,  an  W"- 
naturalist,  having  succeeded  in  procuring  a  living  sptdmead'^ 
genus  argonauta,  has  ascertained  that  this  moUusca  is  not  •md& 
the  shell  which  it  uses  in  sailing,  as  has  been  supposed  bj  screix  ^ 
dera  naturalists.  This  observation  is  interesting^  infyniif^  uit^' 
to  complete  the  history  of  a  renuulEable  Miinafll, 
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counter,  it  must  often  be  in  danger  of  loting  a  limb ; 
and,  io !  it  h  endowed  with  the  singular  property  of 
shaking  off  and  reproducii^  a  new  one  at  pleaaura* 
The  LobHer  is  admirably  formed  for  either  running  or 
swimming,  and  can  bound  with  such  a  spring  to  her 
hole  in  the  rock  when  frightened,  Uiat  she  enters  it 
with  a  velodty  thai  is  surprising,  and  through  an  open- 
ing barely  sufficient,  to  appearance,  for  her  body  tn 
pass.  And  the  PAo&w,  or  Pierce-Stoncy  though  noC 
furnished  with  an  instrument  apparently  calculated  for 
boring  and  scooping  out  stones,  is  endowed  with  such 
a  fund  of  patient  perseveranoe,  that  it  is  enabled  to 
penetrate  into  these  callous  substances  by  the  applica- 
tion of  a  fleshy  member,  resembling  a  tongue.f 

The  Instinctive  Sagacity  of  the  Shelly  trib^ 
also  claims  our  attention.     We  have  already  remarked^ 

*  Nature  has  given  this  singular  power  to  craba,  as  well  aa  to  lobsteri, 
for  the  preservation  of  their  lives,  in  their  frequent  quarrels.— In  these, 
one  crab  lays  hold  of  the  claw  of  another,  and  crushes  it  so,  that  k 
would  Meed  to  death,  bad  it  not  the  power  of  givhig  up  the  linb 
in  the  manner  described  by  naturalists.  If  one  of  the  outer  joiaU 
of  a  small  leg  be  bruised,  and  the  cre«tui«  be  laid  on  its  back,  H 
shews  uneasiness  at  first,  by  moving  it  about,  afterwards  it  holds  H 
quite  still,  in  a  direct  and  natural  position,  without  touching  any 
part  of  the  body,  or  of  the  other  legs  with  it.  Then,  on  a  suddes, 
with  a  gentle  crack,  the  wounded  part  of  the  \pg  drops  off:  the  effect 
will  be  the  same  with  the  great  leg,  only  it  is  thrown  off  with  greater 
violence.  Having  got  clear  of  the  injured  part,  a  mucus  now  over- 
spreads the  wound,  which  presently  stops  the  bleeding ;  and  a  small  leg 
is  by  degrees  pioduced,  which  gradually  attains  the  siae  of  the  former. 

t  With  this  soft  and  yielding  instrument,  the  indefatigable  and  per- 
Mvering  Pholas,  perforates  marble  and  the  hardest  stones ;  and  when, 
small  and  naked,  it  has  effected  an  entrance,  it  then  enjoys  a  life  of 
security  and  ease,  existing  upon  sea  water  that  enters  at  the  aperture^ 
snd  increasing  its  habitation  ts  it  increases  in  size. 
b3  . 
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that  the  little  NautUus  is  furnished  with  an  a^ot 
for  either  diving  or  swimming.  But  who  Uu^i  ^ 
Nautilus  to  sail? — ^and  yet,  without  theinstiwid^eb' 
ledge  how  to  make  use  of  them,  of  what  use  would b1 
heen  either  her  sails  or  her  oars  I  These,  however,ar?: 
given  the  little  animal  in  vain,  for  she  evinces  a  kr: 
ledge  in  the  art  of  navigation,  which  is  sup 
have  been  copied  by  some  of  the  early  mariners,! 
the  example  she  affords  has  been  held  out  by  the? 
as  sdll  deserving  imitation  : — 

«  team  of  the  lUUe  NauiUus  to  sail, 
Spf«ad  the  thin  oar,  and  catch  the  dririi^  gale.' 
Sea  TVirtowe*,  without  any  teacher  but  nature,! 
instinctively  taught  to  lay  their  eggs  on  the  sea  sc: 
and  cover  them  with  the  sand  ;  and  no  sooner  are 
young  hatched  and  fitted  for  their  journey,  thaflfl 
leave  the  place  of  their  nativity,  and  ran  towaris^ 

•  The  natural  sagacity  of  the  NaatUas,  in  the  «« or/to  instris 
«r  motion,  is  thus  beautifully  delineated  by  the  descriptlTe  pc 
Hcrveys  «*  The  dexterous  inhabitant,  (whose  shell  fomsi^ 
boat,)  unfurls  a  membrine  to  .the  wind,  which  serreshim  iMteai' 
saiL  He  extends  also  a  couple  of  arms,  with  which,  is«^^ 
slender  oars,  he  rows  himself  along.  When  he  is  disposed  toti^ 
strikes  sail ;  and,  without  any  apprehension  of  being  drowneii.  J 
to  the  bottom.  When  the  weather  is  calm,  and  he  bxf  40  isc^^ 
to  see  the  world,  to  take  his  pleasure,  he  mounts  to  the  surface;* 
aelf-uuj^tin  the  ait  ol  navigation,  performs  hi& voyage wit2>^H 
chart  or  compass  j  in  himself  the  vessel,  thor^^gf  sod  tbe  p>  { 
Wlien  the  sea  is  calm,  numbers  of  these  animals  are  said  tobe< 
tailing  on  its  surface  ;  but  at  the  approach  of  a  stornii  theyi« 
their  legs,  and  swallowing  as  much  water  as  will  enable  tbtmu^ 
they  plunge  to  the  bottom,  where  they  no  doubt  remaip  iff'F'^ 
security  during  the  raging  of  the  tempest,  and  when  they  visbt^'^ 
they  %oid  this  abundant  water,  and  so  decreasing  their  speciuc;''^ 
quickly  ascend  to  the  top  i  where,  by  means  of  their  tails  >>»*''' 
the  purpose  of  hehna^  they  can  steer  themselves  about  in  any  liii^ 
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L  which  providence  has  destined  for  their  abode  ; 
the  poet  may  well  say : 

Heasun  progressive.  Instinct  i»  complete  z 
wift  instinct  leaps,  slow  reason  feebly  climbs. 
brutes  soon  their  zenith  reach ;  their  little  all 
•"lows  in  at  once  ;  in  ages  they  no  more 
^ould  knoWy  or  do,  or  covet,  or  enjoy.** 

en  the  young  Lobsters  leave  the  parent^  they  be- 
\emselves  to  hiding  places  in  the  smallest  clefts  of 
>cks  ;  but  no  sooner  do  they  find  themselves  in- 
d  with  a  firm  shell,  than  they  sally  out  in  quest 
inder.  When  the  time  of  moulting,  or  changing 
liell  draws  on^  this  animal  again  betakes  itself  to 
red  situation,  where  it  remains  in  security  during- 
fenceless  state  ;*  no  sooner,  however,  does  it  find 
covered  with  its  new  suit  of  armour,  than  it  ap- 
I  again  on  the  stage,  lively  and  active  as  before, 
le  common  Crabs  herd  together  in  distinct  tribes, 
keep  their  separate  haunts.-f*  The  Soldier  Crab 
)t  provided  by  nature  with  a  shell  attached  to  his 
r,  but  she  has  inspired  him  with  instinctive  sagaci* 
>  lake  up  liis  abode  in  the  first  empty  one  he  can 
tiold  of,  suitable  to  his  purpose,  and  to  change  it 
another  when  it  grow§  incommodious. J      What  are 

After  losing  tlie  shelly  (which  both  crab&  anil  lobsters  do  annual- 
and  before  a  new  one  is  formed,  the  animal  is  in  a  very  naked  and 
nceless  slate,  exposed  t»  the  dog-fish,  and  a  multitude  of  other  de« 
lators.  In  this  situation  they  do  not,  however,  long  continue ;  for 
new  covering  is  formed,  and  completely  haxdened.  In  little  more 
I  48  hours. 

This  hai  been  tried  by  marking  a  crab>  carrying  it  two  or  three 
lee,  and  leaving  it  among  other  crabs.     The  crab  baa  afterwarda 
md  its  way  home,  and  been  caught  in  its  old  abode. 
I  >Vbe&  it  has  overgrown,  or  otherwise  has  occasion  to  change  the 
!ii>  the  little  soldier  is  seen  busily  parading  the  shore^  but  stll 
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caBfid  the  Laud  CrabM  of  the  West  Indies  (which  may 
also  be  considered  among  the  natives  of  the  deejp)  are 
represented  as  tiving  in  a  kind  of  orderly  society,  and 
r^uhirly  once  a  year  marching  down  from  the  idoud- 
tains  to  the  sea,  in  spite  of  every  interveping  obstacle, 
in  order  to  deposit  their  spawn ;  and  after  the  little 
creatures  are  hatched  under  the  sand,  tlu^  also  are  ob- 
served as  regularly  quitting  the  shore  in  crowds,  and 
slowly  traveUing  up  towards  the  mountains.* 

dragging  its  old  habitation  along,  unwilling  to  part  with  one,  until  it 
&t9  foand  another  shell  more  conTenient  for  its  porpose.  It  is  seen 
mappatg  at  mie  shell,  tsniiig  it,  then  gmng  on  to  another,  IooIid;  at 
ita  v^ile,  then  slipping  iu  tail  Irooi  the  old  habitation  to  try  on  tbe 
new*  This  is  sometimes  found  to  be  more  inconvenient,  in  which 
case,  it  quickly  returns  to  its  old  shell,  and  goes  in  quest  of  another 
mart  toomy  and  commodious.  But  it  is  not,  till  after  many  trials  and 
IbefacBt  combats,  that  the  soldKer  sometimes  finds  himself  compleld; 
cqnipped ;  for  there  are  frequent  oonteste  betirizt  two  of  this  species, 
for  some  well  looking  and  commodious  shell ;  and  it  is  from  this  or- 
cumstance,  perhaps,  the  soldier-crab  derives  its  name. 

*  Hiese  creatures  commence  their  expedition  in  the  months  of  A* 
pril  and  May. — At  that  time  the  whole  ground  is  corered  with  this 
numerous  band  of  adventdceTS.  The  sea  is  the  place  of  their  destins* 
tion,  and  to  that  they  direct  their  merdu  No  geometrician  codU 
send  them  by  a  shorter  course.  They  never  turn  aside  to  the  rigfat 
or  to  the  left,  if  they  can  possibly  avoid  it,  whatever  obstacles  inter- 
^ne.  If  they  meet  with  a  house,  they  will  attempt  to  scale  the  walls» 
in  order  to  keep  their  ranks,  and  if  the  country  be  intersected  bf 
rivers,  they  wind  along  the  course  of  the  stream.  They  are  commoD* 
Ij  divided  into  three  battalions,  of  which  the  first  consists  of  the 
strongest  and  boldest  males,  which,  like  pioneers,  march  forward  to 
dear  the  rout,  and  face  the  greatest  dangers.  They  are  often  ob* 
liged  to  halt  for  want  of  rain.  The  main  body  is  composed  of  ftaslc% 
which  never  leave  the  mountains  till  the  rain  is  set  in,  and  then  de- 
scend in  regular  order,  in  columns  of  fifty  paces  broad,  and  three  nllcd 
deep,  and  so  dose,  that  they  almost  cover  tiie  ground.  Three  or  foar 
&iys  after  this,  the  rear  guard  follows,  a  straggUng  and  uafitcvliacA 
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When  the  Tettina  has  occasion  to  move,  she  puts 
herself  into  a  certain  position,  which  occasions  her  to 
spring  out  with  considerable  force  to  a  distance.— When 
the  ScdBop  finds  herself  deserted  by  the  tide,  she  jerks 
herself  forward  by  opening  and  shutting  her  shell  in  a  sin- 
gular manner ! — When  the  Razor^Shell  JUhy  finds  it- 
self deceived  by  the  fisherman,  when  he  decoys  it  frdm 
its  subterraneous  habitation  by  a  sprinkling  of  salt,  and 
has  time  to  retreat,  no  such  attempt  will  succeed  a  se^ 
oond  time  ! — When  part  of  the  legs  of  the  Sea  Hedge-- 
liog  are  at  work  carrying  him  forward,  the  horns  which 
are  nearest  in  that  direction,  are  busily  employed  in 
makiug  soundings  or  feeling  the  way. — The  Muscle^ 
when  she  has  commenced  spinning  her  cable,  will  make 
trial  of  a  thread  by  drawing  it  out  strongly  towards 
her,  before  she  proceeds  to  stretch  out  a  second  !*— « 

tribe,  consisting  of  males  and  females ;  but  neither  so  robusti  nor  mi 
numerous  as  the  former.  When  they  have  arrived  at  the  shore, 
which  sometimes  takes  them  three  months,  they  prepare  to  cast  their 
spawn,  by  eagerly  going  to  the  edge  of  the  water,  and  letting  it  wash 
several  times  over  their  bodies.  At  the  eipiration  of  some  days,  spent 
on  the  land,  after  this  washing,  they  again  seek  the  shore,  and  shaking 
off  the  spawn  into  the  water,  leave  it  there.  The  sea,  to  a  great  dis- 
tance is  black  with  the  eggs,  and  shoals  of  hungry  fish  attend,  and  de- 
vour a  considerable  quantity  of  them  ;  those  that  escape  are  hatched 
under  the  sand ;  and  soon  after,  millions  at  a  time  of  these  little  crabs 
are  seen  quitting  the  shore,  and  making  their  way  slowly  to  the  moun- 
tains.  The  Bahama,  and  other  American  islands,  produce  land  evabt 
in  great  abundance,  where  they  burrow  in  pairs  in  the  earth. 

•  Tliese  cords,  which  the  Sea-muscle  spins  with  so  much  art,  are 
in  reality,  as  serviceable  to  it  as  cables  are  to  a  ship.  There  are  fre- 
quently a  hundred  and  fifty  of  these  little  cables  employed  in  mooring 
a  muscle ;  each  cable  is  scarcely  two  inches  long,,  but  they  are  all 
spun  by  herself^  and  the  tongue  is  the  instrument  which  not  only  pro- 
duces these  numerous  threads,  but  serves  also^  instead  of  arms  and  leg& 
ton  other  occasions. 
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Ibe  Limpeii  when  she  has  occasion  to  mmioor,  ki 
pieans  to  disengi^e  herself  without  any  great  eScr 
and  to  move  from  her  place  by  the  same  musde  a 
which  she  adhered  so  firmly  to  her  anchorage  *  £« 
OjfsterSySre  said,  not  to  be  destitute  of  the  power  a 
instinctive  sagacity  to  turn  themselves  round,  tt 
thrown  irregularly  into  a  vessel  of  water,  so  that,! 
concave  shells  may  remain  downmost,  in  order  to  lei 
their  favourite  liquor. 

USES  OF  SHELL  FISH. 
From  the  number  of  animals  which  prey  wp 
sects,  it  was  inferred,  that  one  great  object  the  Cre 
had  in  view  in  the  formation  of  these,  was  the  sub 
lence  of  many  of  the  larger  orders  of  creatures,  v 
they,  themselves,  were  rendered  useful  in  their  turn 
from  the  numerous  herds  of  shell  fish,  which  (inaj 
degree  resemble  insects)  ai^d  every  where  aboua 
mong  the  beds  of  the  ocean,  and  the  extraordinai 


*  The  Limpet  has  not  been  condemned  to  remain  its  whole! 
fixed  to  the  same  place ;  it  is  necessary  for  it  to  go  in  search  d 
and,  notwithstanding  its  firm  adhesion,  when  you  attempt  to  r 
from  the  rock,  it  also  possesses  the  power  of  motion,  with  an  n 
live  knowledge  bow  to  make  use  of  it ;  and  it  i$  amazing  witb 
simple,  but  powerful  apparatus,  it  is  provided  for  tlie  purpose, 
principal  cause  of  adhesfon  seems  to  be  a  viscous  juice,  or  t 
glue,  thrown  out  by  the  muscle  which  forms  its  lower  surfact 
wiU  be  perceived  by  the  strong  hold  it  takes  of  the  linger,  vjj 
plied  to  the  plitce  from  whence  a  limpet  his  been  forcibly  rd 
to  dissolve  this  glue,  therefore,  is  all  that  is  necessary,  but  as 
ternal  water  is  kept  at  a  distance  by  the  close  adhesion  of  tUi 
rim  of  the  great  circular  muscle,  the  limpet  must  possess  sod 
means  of  at  least  raising  part  of  its  surface ; — ^this  it  is  enablai 
by  the  discharge  of  a  small  quantity  of  the  water,  with  which  si 
those  tubercles  which  cover  the  under  part  of  its  body,  are  foon^ 
bound,  when  the  cement  dissolves  immediately,  and  it  is  set  atu 
Others  of  these  tubercles  are  supposed  to  contain  the  yiscou?,  c: 
matter,  so  that  when  it  has  occasion  to  move,  it  has  only  to  4 
one  set,  and  when  it  would  affix  itself,  the  other. — Thus,  as  h^ 
remarked,  the  care  of  the  Creator  is  observable  even  in  so  tna< 
ob£c  a  creatutt  as  a  limpet  J 
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faculties  of  the  "finny  tribes*  we  have  reason  to 
e,  that  the  former  were  not  only  intended  and 
b  into  existence  for  food  to  the  latter,  but  were 
se  meant  to  act  a  most  important  purpose  in  the 
y  of  nature,  ^*  inasmuch,  as,^  in  the  words  of  a 
i  author,  **  they,  in  the  ocean,  in  the  same  man*- 
th  insects  upon  the  earth,  incessantly  destroy^ 
le,  and,  as  it  were,  metamorphose  an  infinite 
of  noxious  or  superfluous  substances.'^*}- 
all,  however,  mention  a  few  particulars  in  which 
(staceous  and  testaceous  tribes  may  also  be  said  to 
erwise  serviceable. 

i  Green  Tuiile^  as  a  wholesome  and  highly  de« 
i  food,  has  become  such  a  valuable  article  in  com- 
,  that  our  West  India  vessels  are  now  generally 
up  with  conveniences  for  importing  them  alive. 
Larvd  Crab^  is  said  ta  be  regarded  as  a  delicacy  in 
ica ;  and  it  is  even  asserted,  that  the  slaves  are  of« 
kUrely  fed  upon  them.  I  need  not  mention  the  esti- 
n  in  which  the  Lobster^  the  Cmi,  and  other  shell- 
are  held  among  ourselves  as  articles  of  food,  and 
elicacy  of  flavour  which  makes  the  Oyster  so  much 
d ;  even  the  Pholas  is  considered  a  great  delicacy 
e  tables  of  the  luxurious. 

tie  HawVs-bill  Turtle  is  valued  on  account  of  its 
)  from  whence  our  most  beautiful  snuff-boxes,  and 
ets,  are  formed.  Among  the  shell  fish  on  the  Water- 
coast,  the  Murex^  which  gave  the  Tyrian  purple, 
id  to  exist.  The  Pinna  Marina  which  occurs  on 
Neapolitan  coast,  particularly  on  the  shores  of  Ca- 

rhe  digettive  faculties  of  fishes  are  so  eztraordinary,  that  their 
kchft  arc  uid  to  have  a  power  of  lofteiuDg  Ibe  moetcalkNiitbeUa. 
Blumenbadk 
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lalHfia,  affords  a  kind  of  silk^  which,  after  dressing, 
woven  with  common  silk,  and  made  intovanousaitidb 
of  dresa.'  The  shells  of  the  Cowry  are  ased  in  sob 
parts  of  the  world  as  representatives  of  wealth,  andc 
made  to  answer  the  same  important  purposes  in  oa 
inerce  as  the  valuable  metals  are  with  us.*  From  n 
tions  of  certain  shells  the  Iroquois  and  other  Noi 
American  nations  made  their  Wampum^  which  ser 
the  purpose  of  records.  Many  savage  people  we 
told  use  Muscle  shells  for  drinking  vessels  aod 
spoons.  The  South  Sea  islanders  construct  fromti 
ingenious  hooks  and  a  variety  of  fishing  tackle. 
Nftrth-^estern  Americans  point  their  harpoons  witk 
gular  pieces  of  Muscle-shells,  and  in  some  parts  of 
dia  and  the  South  of  China,  large  thin  shells  are 
as  a  substitute  for  glass. 

In  the  Pearl  Oyster j  or  Muscle^  is  found  that  h 
tiful  substance  known  by  the  name  of  Mothei 
Pearl ;  but  as  the  Pearl  fishery  is  one  of  the  mos^ 
structive  employments  (the  art  of  wu*  exccptedj 
in  which  the  human  species  can  be  engaged,  itisni 
to  be  lamented,  that  what  is  principally  used  in 
formation  of  trinkets,  should  continue  to  be  procui^ 

the  expense  of  so  much  human  misery,-)*— -while  sonj 

— 1 

*  The  Cowry,  forms  Uie  current  coin  oi  many  Indian  natid 
well  as  of  the  Negroes  of  a  great  part  of  Africa  and  the  West  \\ 
f  n  Bengal  2,500  are  worth  about  half  a  florin,  and  yet  tbert 
iirticles  in  the  marlceta  to  be  bought  for  a  single  cowry,  such  as  1 
leaves*  Areca  Nuts,  &c.^See  Blumenbach,~-^nd  RenneWs  Gn^ 
col  iUustrathns  of  il/.  Park's  Journey,  i 

f  The  Bearls  are  searched  for  by  divers  educated  to  it  as  a  pi 
don ;  they  descend  from  SO  to  60  feet,  each  bringing  up  a  nei 
of  oysters*—- The  pearl  is  most  commonly  attached  to  the  insi 
the  shell,  but  is  most  perfect  when  found  In  the  animal  Itself. 
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le  transcendent  beauties  o(  creation,  which  can  be 
innocently  come  at,  pass  unregarded,— and  the 
common  bounties  of  Providence,  which  are  of  in- 
ly greater  importance^  are  suiFered  to  present 
iselves  without  exciting  one  sentiment  of  gratitude 
le  giver  of  all  good.  But  this  is  of  a  piece  with 
[eneral  conduct  of  man,  who  is  ever  apt  to  lose  the 
Lance  in  grasping  at  the  shadow,  and  to  be  turned 
I  from  that  course  in  which  his  true  interest  lies,,  by 
deceitful  allurements  and  glittering  toys  of  a  pre- 
world  ; — unmindful  of  the  perishable  nature  of  all 
ily  enjoyments,  and  regardless  of  the  pearl  op 
KT  PiiioE,  whicli,  (like  the  prudent  merchant  in  the 
ble,)  Tie  sJwuld  part  with  aU  that  stands  in  the  way 
18  duty,  in  order  to  obtain. 

on  undergone  during  this  process  is. so  violent,  tbati  upon  being 
;ht  into  the  boat,  the  divers  dischaige  water  from  their  mouth, 
and  nostrils,  and  frequently  blood  ;  this  does  not,  however,  hia- 
hem  from  going  down  in  their  turn,  and  the  poor  creatures  will 
make  from  forty  to  fifty  plunges  in  a  day.  l}ut  the  violence  of 
xextion,  (by  which,  ahhongh  the  most  robust  and  healthy  young 
are  generally  chosen  for  this  employment,  they  seldom  sur- 
&ve  or  six  years,)  is  not  the  only  thing  the  pearl  divers  have  to 
I ;  they  are  also  exposed  to  the  attacks  of  the  Sharks,  which,  if 
are  not  successfVil  in  every  attempt  to  extinguish  at  once  the 
spark,  and  so  put  an  end  to  a  life  so  little  to  be  envied,  frequent- 
prive  these  unhappy  beings  of  a  limb,  and  suffer  themrtonly  to 
le  from  their  jaws  in  a  mutilated  state. — Read  this,  ye  dashing 
ines  of  the  British  isles  !  and  think,  as  ye  enter  the  baU-roora  no- 
^  profualoa  of  glittering  omamentSy  that,  to  procura  that  coitty 
^t  an  unhappy  feUow-erefltuve  may  have  been  doomed  to  the 
Tj  of  the  diamond-mines, — and,  that  beautiful  pearl  may  possibly 
<  bean  prot uied  M  dw  peril  of  aiioth«r*e  Mfe  I 
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CHAPTER  XXXIX. 

FISHES. 


The  Wbale^  the  most  bulky  animal  of  which  we  have  any  certain  de> 

ccription The  Kraken,  of  doubtful  existence — American  Sea  Sep 

pent— Sensible  remark  of  Dr  Goldsmith — Structure  of  Fishe»-. 
Wisdom  of  God  evident  in — Also,  In  the  materials  of  which  they  ore 
composed — In  their  external  form — In  their  scaly  coveriog--'IlM 
flatness  of  their  eyes — Their  fins,  tail,  and  capacious  mouth- 
Air  Bladder,  how  defined  by  Dr  Paley— Attributes  of  the  Deity  do 
less  manifested  in  the  provision  made  for  keeping  up  the  number, 
and  for  preventing  the  Sea  from  being  overstocked  with  Fishes— 
Amazing  number  and  diversity  of  sizes  of  Fishes — Wonderfiilft- 
cundity  of  some,  and  longevity  of  others — Predatory  systea 
necessary  for  keeping  the  finny  tiibes  within  bounds — Peculiarido 
in  the  structure,  and  wonderful  properties  of  some  fishes — The  exis- 
tence of  the  Mermaid  no  longer  considered  fabulous  by  Naturslisti 
—Account  of  an  animal  partly  answering  the  description,  caught 
in  the  Indian  seas — And  of  a  smaller,  but  seemingly  more  perfect 
specimen,  caught  by  some  Zetland  fishermen. 


♦«  With  wonder  mark  the  moving  wUderfiess  of  iMves, 

Magnificently  dreadful  f-^here,  at  large, 

XieviaUian,  with  each  ii^erier  name 

Of  sea-bom  kinds,  ten  thousand  thousand  tribes. 

Find  endless  range  for  pasture,  aiid/or  ^ort,*^ — >iALLrr. 

**  From  icy<oeeans,  where, the  wihales 

Toss  in  foam  their  lashing  tot^j."— miss  ▲itkzv. 

«  So  is  this  great  and  wide  sea,  wherein  are  things  creeping  innume- 
roble,  both  smaU  and  great  iftasts.  There  go  the  ships  i  there  is  tkmt  kn- 
aOkan,  whom  ihau  Jiast  made  to  platf  fAerean.  "-^fSAUis  civ.  25  and  S6. 

If  the  Ostrich,  the  Emu,  and  the  Cassowary,  were  re- 
markable for  their  size,  and  claimed  our  first  attention 
Among  the  feathery  tribes,  in  consequence  of  their  ap- 
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parently  constituting  part  of  that  link  which  unites  th« 
quadruped  to  the  volatile  race,  the  Wliak  deserves  our 
iminediate  notice  on  entering  among  the  finny  tribes, 
not  only  on  account  of  its  enormous  bulki  which  has 
occasioned  it  in  its  movements  to  be  compared  to  a 
mountain  in  motion,  but  for  the  resemblance  that  it 
bears  to  the  four-footed  class  of  animals  in  its  internal 
structure,  and  that  superior  instinctive  sagacity  which 
it  displays  in  its  conjugal  attachment  and  care  of  its 
offspring.  In  bulk,  the  Whale  may  be  said  to  exceed 
every  animal  of  which  we  have  any  certain  description.* 

*  These  animals^  in  the  Arctic  regions,  ere  at  present  from  60  to 
90  feet  long ;  but  formerly,  when  the  captures  were  less  frequent, 
and  they  were  not  so  much  tliinned  before  arriving  at  a  larger  growth^ 
they  were  said  to  be  fbund  of  the  enormous  lengtb  of  S50  feet;  end 
m  the  Indiao  SeM  they  are  still  seen  150  feet  in  length.— .Ye^  not- 
withstanding  its  amazing  bulk,  this  creature  must  not  be  considered 
as  a  huge  unwieldy  mass ;  for,  according  to  La  Cepede,  it  swims  at 
the  rate  of  thirty-three  feet  in  a  second,  and  it  is  computed  that  It 
might  drcumnavignte  the  globe,  in  the  direction  of  the  equator,  in  47 
<lays,  even  allowing  it  to  rest  by  night  during  that  time !  It  b  b^ 
lieved  to  be  eztnmely  long-lived ;  and  the  method  of  catching  these 
huge  animals,  is  said  to  be  one  of  the  boldest  enterprises  of  man;  An 
the  whale-fishing  has  however  been  so  fuUy  described  in  a  variety  of 
publications,  within  the  reach  of  the  greater  part  of  our  remdersy  we 
shall  not  at  present  dwell  upon  it. 

But  large  aa  the  whale  is,  what  is  its  sise  in  eon^ariaon  with  the 
broken  t  the  existence  of  which,  however,  is  new  considered  rather 
doubtful ;  for  the  Xraken  has  been  described  as  being  an  animal  of 
>ttch  prodigious  dimensions,  that  "  when  it  appears  above  the  water,  iX 
resembles  a  parcel  of  small  islands  and  sand  banks,  on  which  fish  disr 
port  themselves^  and  sea^weeds  grow ;" — and  that  «  when  he  sinks, 
which  he  does  gradually,  a  dangerous  swell  succeeds^  and  a  kind  of 
whirlpool  is  actually  formed  in  the  water." 

A  good  deal  has  been  said  of  late,  for  and  against  the  existence  of 
^  Great  jSea  Serpent  on.  the  coaat  of  America ;  but  the  existence  of 
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in  the  internal  conformation  of  its  parts,  and  in  a  few 
ef  the  external  ones,  diere  is  sudi  a  similarity  to  those 
ef  qnadrupeds,  to  which  it  is  allied,  by  its  warm  red 
bk)od  and  manner  of  bringing  forth  and  suckling  its 
young,  that  Linnasus  has  placed  the  Whale  in  the  same 
class;  to  which  its  daim,  and  that  of  the  other  cetaceous 
fishes,  seem,  indeed,  little  inferior  to  that  of  the  Seal 

In  its  instinctive  tenderness,  the  Whale  is,  indeed, 
ireil  entitled  to  our  admiration,  but  as  we  shall  have 
oocafflon  to  speak  more  fully  on  thai  subject  by  and  bj, 
we  will,  for  the  present,  proceed  to  the  conHderation 
of  uie  general . 

STRUCTURE  OF  FISHES. 

In  attending  to  these,  we  wiU  soon  observe,  that  if 
the  body  of  birds  is  shaped  in  the  most  convenieiil 
qmnner  for  making  its  way  throagh  the  air,  a  bo  less 
extraordinary  degree  of  divine  wisdom  is  evident,  in  the 
ccwformation  of  the  finny  inhabitants  of  the  deep,  to 
tbat  element  in  which  tbey  exist.*     To  make  these 

jRidt  a  prodtgjT,  notwHIistanding  some  late  attempts  fa  tlirow  tire  be- 
Sef  into  ridicule,  is  said  to  be  placed  beyond  a  d<nibt  by  tbe  mult!* 
plied  eridences  procured  by  the  LimiaBan  Society  of  Neir  EngfaDd^ 
establi^ed  at  Boston. 

In  regard  to  the  Kraken,  far  from  being  disposed  to  scC  bomids  te 
tbe  power  of  the  Almighty,  by  denying  the  postib&ky  of  the  exislmce 
of  such  an  animal,  I  would  conclude  in  tiie  words  of  GoKfenuth,  thi^ 
**  to  beHere  all  that  has  b^en  said  of  those  animals  would  be  too  cfV- 
dulous,  and  to  reject  tbe  possibility  of  their  existence,  would  be  a  pre* 
nimption  unbecoming  mankind.** 

•  '<  Fish  (Dr  Paley  observes,)  unlike  birds,  here  very  neaily^ 
«UBe  -speeiAe  gtavi^  with  tte  element  in  which  tiMy  move.  In  the 
case  of  Ssfaf  therefore,  there  is  lifitie  or  no  weight  to  beer  up ;  «Mt 
'it  wanted,  Is  only  an  impnlae  saSfoient  to  cairy  the  body  tlttei^  • 
ftOgiiag  mediam^  or  tomamtain  tbe  peetitre^  or  to  sapfmrt  or  rattrt 
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res  buojaot  And  flexible^  i^t  firm  to  oppose  th« 
;e8t  currents,  the  Great  Crbator  has  constitute 
}tn  of  very  different  materials,  and  of  a  different 
uction  from  other  animals: — To  enal>le  them  to 
*8e  with  ease  ahd  swiftness  the  watcrj  regions,  the 
*t  part  of  them   have  the  same  external  totn^ 

at  each  end,  and  swelling  in  the -middle  :^ — To 
rve  them  from  bein^  hurt  by  the  action  and  teio- 
ure  of  the  surrouflding  fluid,'  as  well  as  to  enable 

to  glide  moie  smoothly  through  it,  many  of  these 
Dvered  with  a  coat  of  scales,  others  with  a  fat  cily 
anoe,  and  the  whole  with  a  slinly  glutinous  mo^ 
mpposed  to  be  secreted  from  the  pores  of  their 
ffi.  A  protuberant  eye  would  have  beea  inc(M»- 
int,  and  easily  injured  by  moving  ia  such  a-  dense 
nm,  but  to  prevent  this,  the  eyesot-  fisiicsarersunk 
leir  heads,  and  the  cornea  made  flat,  while  the  de- 
of  vision  that  must  have  inevitably  ensued  in  -oon- 

r         -  I     I  I   I      I       I        ..     I  II.-,--  .  I    -  •  I     ■^ 

laknce  of  Um  bvdy,  which  is  alvays  the  most  uasteady  whtta 
IS  no  weight  to  sink  it.  For  these  offices  the  fins  are  as  large 
fcssary,  though  much  smaller  than  wings  :  their  action  mechanl* 
beir  position,  and  the  muscles  by  which  they  are  mored,  in  the 
!st  degree  conreaient."  And  it  is  remarked*  by  Cbateaubriaa^ 
h  respect  to  the  organisation  of  fishes,  tlioir  very  existence  in  the 
J  element,  the  relative  change  in  their  weight,  which  enables 
to  float  ia  h'ghter  water  as  in  that  which  is  heavier,  and  to  de-> 
i  from  the  surface  of  the  abyss  to  the  bottom  of  ha  deepest  gulph^ 
erpeiual  miracles /** 

From  the  shape  of  fishes,  men  faaifo  taken  the  idea  of  those  vessel* 
h  are  intended  to  sail  with  the  greatest  speed ;  but  Uto  progresa 
«  swi(\est  ship,  with  the  advantage  of  ft  favourable  gale^^ia  fu  ia> 
f  to  that  of  a  fish  -.—Ten  or  twelve  mUes  an  hour  is  Ba^maU  de* 
of  rapidity  in  the  saiKng  of  a  ship ;  yet  any  of  the  larger  wpeeam 
be  watery  tribe  would  soon  overtake  her,  play  lomid  her  ai  if  «ba 
not  movei  and  even  advance  considerably  beCnre  btr  I 
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sequence,  had  they  been  forined  like  those  of  other 
animals,  is  provided  against  by  the  spherical  fonn  of 
the  crystalline  hinnour. 

As  their  progression  is  performed  in  a  different  way 
from  that  of  any  of  the  tribes  we  have  already  noticed, 
they  are  provided  with  instruments  peculiar  to  them- 
selves, and  are  enabled  to  poise  their  bodies  and  push 
swiftly  along  by  means  of  their  fins- and  taiL  Not  be- 
ing provided  with  handls  or  feet  to  lay  hold  on  their 
prey,  or  with  talons  or  bills  to  tear  it  in  pieces.  Nature 
has  provided  them  with  mouths  capable  of  great  exten* 
sion,  when  they  have  occasion  to  seize  on  their  victims^ 
yet  so  formed,  that  when  shut  up  close^  tbey  terminate 
in  a  point,  in  which  an  opening  is  scarcely  cMstinguisb* 
able.*"  Tn  the  absence  of  neck^f  whidi  would  make 
the  head  too  apt  to  be  turned  aside  when  making  their 
way  against  a  stream^  the  whole  bodies  of  Fish  are  so 
formed,  as  to  be  easily  turned  round  with  a  slight  stroke 
of  the  tail,  by  which  appendage,  striking  both  ways, 
the  motion  beqomes  progressive,  and  they  are  enabled  to 
dart  forward  with  an  astonishing  velocity; 

One  distinguishii]^  appendage,  peculiar  to  the  finny 
tribe,  and  which  is  found  in  the  bodies  of  all  spinous 
or  bony  fish,  is  the  air  bladder,  by  means  of  which 
they  can  make  themserves  more  or  tess  buoyant,  and 
xi$e  or  fall  in  the  water  at  pleasure.  "  This,"  as  Dr 
Paley  observes,  ^<  afibrds  a  plain  and  direct  instance, 

*■  What  a  txemeodous  cliasm  doos  ttie  mouth  of.  a.  Shark  present 
mikea  extended  to  receiT»  a  human  carcase,  o£  which  this  ▼oradous 
ttooster  has  given  iastancesi  of  being  .exJtremel^r.  fond,  and  ye^  wbeo 
«!lo8ed>  it  appears  but  a  cpntinuation  of  that  long  snout  with  which 
this  ish,  (reckoned  amongst  the.swift^  o£  awimmers,)  like  an  axio« 
piercM.  Uie  wnteiy.  elomeiit*, 
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not  only  of  contrivance  but  strictly  of  that  ocmtriTanoe 
which  we  denominate  meehanicaL  It  is  a  philosophical 
apparatus  in  the  body  ^ an  animal.  The  principle  of 
the  contriyance  is  clear ;  the  iqpplication  is  aisoclear.**^ 

If  the  attributes  of  the  Deity  are  so  conspicuously 
displayed  in  the  general  structure  and  oonforma^n  of 
fishes,  they  are  no  less  so  in  the  infinity  of  their  num- 
ber and  sizes ;  in  the  provision  made  for  at  once  keep^ 
ing  up  the  numbers  of  this  most  numerous  of  all  classes, 
and  preventing  the  sea  from  being  overstocked ;  and  in 
that  peculiarity  of  form  and  structure,  .so  essentially 
necessary  in  the  Afferent  species. 

In  this  mighty  reservoir,  it  may  emphatically,  indeed, 
he  said,  **  there  are  creatures  innumerable,  both  small 
and  great  ;^  for  who  can  attempt  to  calculate  the  num- 
bers  in  those  prodigious  shoals  that  tinge  the  sea  with 
their  colour,f  without  taking  into  consideration  ^^  those 

*  The  jrising  and  sinking  of  a  fish  in  the  water,  so  far  as  is  inde- 
pendent of  the  stroke  of  the  fins  and  tail,  can  only  be  regulated  by  the 
specific  gravity  of  the  body.  When  the  bladder,  contained  in  the 
body  of  the  fish,  is  contracted,  which  it  probably  possesses  a  muscular 
power  of  doing,  the  bulk  of  the  fish  is  contracted  along  with  it : 
whereby,  since  the  absolute  weight  remains  the  same,  the.  specific 
gravity,  which  is  the  sinking  force,  is  increased,  and  the  fish  descends  ; 
on  the  contrary,  when,  in  consequence  of  the  relaxation  of  the  muscles, 
the  elasticity  of  the  inclosed,  and  now  compressed  air,  restores  the  di- 
mensions of  the  bladder,  the  fish  becomes  proportionally  lighter,  and 
rises  in  the  water. 

t  Of  this  numerous  and  prolific  race,  Linnaeus  reckons  upwards  of 
f<mr  hundred  different  species;  but  it  is  extremely  probable,  that  num- 
bers are  concealed  in  the  vast  extent  and  profundity  of  the  ocean, 
which  have  never  yet  been  exposed  to  human  observation  !  But  who 
can  count  the  numbers  in  each  species?  When  the  main  body  of  a 
•hoal  ofiierrings  approach,  its  extent  and  depth  is  such  as  to  make  & 
viiible  idtentioa  on  the  appeanmce  of  the  ocean,  and  when  near  thft 
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wttf  hmb,  and  that  mbfuter  fry,  wliieh  grace  die  sea* 
iieed,  or  stray  dirough  the  ooral  groves  ;*^*  and  what  a 
difersi^  and  variety  of  nzes  do  they  assume,  from  the 
maasy  whale  that  sports  at  large  in  the  GhreenlaDd  Seas, 
to  daose  minute  creatures  which  enter  our  ereeks,  and 
tdce  up  their  abode  in  our  harbours. 

Yety  notwithstandiTig  die  prodigious  numbers  of  some 
of.  these  animals,  and  the  stupendous  size  of  others,  as 
we  observed  before,  they  are  all  eonvenaendy  lodged 
amd  fed ;  which  is  the  moi%  surprising,  if  we  take  into 
ooDsidcaration,  the  anuizing  fecundity  of  some,  and  the 
longevity  of  others  of  these  creatures.     It  is  asserted 

.aoftkca in  bright  weaUier,  refiecBa Tariety  of  respkndeiit  coloais, n- 
jainliliin^  %  field  bespangled  wUh  flowers  of  purple*  golden  and  ozur 


•  Of  that  minxUerfry  the  following  will  give  us  some  idea : — "  Dur- 
ing  a  run  of  50  leagues,  the  sea  was  constantly  of  an  olive-green  ooloor, 
remarkably  turbid  ;  but,  on  the  aAernoon  of  the  17th  April,  if  changed 
'  to  transparent  blue.  1  his  green  appearance  of  the  sea  in  these  Ian- 
tudes,  was  occasioned  by  myriads  of  small  marine  animals.  A  calcQ' 
lation  of  the  number  of  these  animals,  in  a  space  of  two  miles  sqatre^ 
and  250  fathoms  deep,  gave  an  amount  of  23,888,0OO,OC0,00a 

On  September  1st,  the  sea  was  observed  coloured  in  veios  or  pti* 
dies,  of  a  brown  colour,  or  sometimes  with  a  yellowish  green ;  and 
this  water,  on  being  examined  by  the  microscope,  appeared  swarming 
•with  minute  marine  animals.  A  drop  of  this  water  contained  26,500 
animalcules.  Hence,  reckoning  sixty  drops  to  a  dram,  there  woiiU 
Tie  a  number  in  a  gallon  of  water,  exceeding  by  one  half  the  aniottnt 
of  the  population  of  the  whole  globe.  It  affords  an  interesting  cod- 
oeption  of  the  minuteness  of  some  tribes  of  animals,  when  we  tiiinkof 
'more  than  26,000  individuals  living,  obtaining  snbastenee,  and  mo*' 
i^g  perfectly  at  tlicir  ease  in  a  angle  drop  of  water.  "  A  whale^*'  ^ 
our  author,  «  requires  a  sea,  an  ocean  to  sport  in ;  about  a  bundnd 
and  fifty  millions  of  these  minute  creatures,  vrould  have  abinA* 
room  in  a  tumbler  of  water."— ^<ff».  JF%i/.  Jbiir.,  JMr.  16.  4"* 
2823  ;  Art*  Captain  A;ore%*i  Toy  age  to  West  Grtenlandf  {^ 
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)f  the  Herrings  Ihat  if  milFeKd  to  rauhiplj  tmincJeiU 
?d,  and  its  ofiTdpring  to  remun  undiminished  during 
1)6  space  of  twenty  years,  it  would  shew  a  progeny 
nany  times  greater  in  bulk  than  the  whole  earth  !'— 
hat  a  angle  Cod-fiah  will  produce  at  a  birtb^  if  they 
escaped  depredation,  a  number  equal  to  that  of  the  in* 
labitants  <^  England.  The  Flounder  is  said  to  pro*> 
luce  above  a  Biitlion  at  a  time,  and  a  Muclcard  not  lesl 
han  five  hundred  thousand  ;*  and,  in  regard  to  th^ 
ongevity  of  fishes,  several  are  said  to  live  upwards  of 
10  hundred  years.-}*  How  then,  it  may  be  inquired^ 
ire  those  myraids  of  subjects  of  the  watery  kingdom, 
:ept  witliin  due  limits?  How  comes  it  to  pass  that  the 
spacious  baMn  is  not  overstocked  ?  And  how  mre  its 
luoierous  tenants  provided  with  food  ?  This  must  be 
mncipaliy  owing  to  the  prevalence  of  the  predatory 
lystem  among  fishes ;  for,  numerous  as  are  the  draughts 
ttken  from  the  bosom  of  the  ocean  for  the  service  of 
nan,  they  can  bear  no  proportion  to  the  number  that 
ire  left  behind.  It  was  necessary,  therefore,  that  Fishes 
ibould  devour  one  another, — and  the  experience  6f 

*  The  anmber  of  eggs  ia  a  variety  of  fish,  as  ascertained  by  lir 
rhomas  Hanner,  and  communicated  by  him  to  the  Royal  Society,«r 

la  a  Caip         .         203,109       In  a  Pickerel  80,838 

Prawn  »  S,8QB 

Roach  «  81,586 
Slirimp         .  6,807 

Smelt  .  •  88,278 
8oal  .  .  100,000 
Tench  .        883,25^ 

t  How  loD^  a  fisb,  that  seems  to  have  scarce  any  bounds  put  to  fta 
^owth,  continues  to  live,  is  not  ascertained ;  but  asttieirs  is  a  unifotia 
uUtence^  their  movemeats  without  effort,  and  their  life  without  ku 
M«r,  peAaps  the  life  of  man  would  not  be  sufficient  to  measure  ibat 
df  tbe  smallest,  if  preserved  unmolested  and  kspt  from  aoeidentk 
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Cod  .  5,686,7G0 

Flounder  1^75,100 

Herring  •  .     36, 9 GO 

Lobster   •  •     21,699 

Mackerel  •  564,681 

Perch      •  .     28,323 
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ages  has  proved,  that^  great  as  the  increase  of  then 
creatures  is,  and  has  been,  it  has  never  in  consequence 
of  this,  been  more  than  enough ;— that  the  balance  has 
hitherto  been  pretty  equally  preserved — and  that,  while 
the  astonishingly  prolific  powers  of  the  finny  tribes 
have  been  found  sufiicient  for  keeping  up  a  constant 
Aupply,  and  making  up  for  every  waste,  yet  there  has 
always  been  found,  ^.  requisite  number  of  hungry 
mouths  to  devour  the  overplus.* 

In  regard  to  the  particular  construction  of  fishes,  it 
may  be  briefly  remarked,  that  the  Whale  has  often  occa- 
sion to  ascend  to  the  surface  of  the  water  for  the  pur- 
pose of  breathing,  and  he  has  a  tail  peculiarly  construct- 
ed to  epable  him  to  do  so.  His  coat  of  blubber  maybe 
absolutely  necessary  to  make  his  body  equiponderate  in 
the  water,  and  to  keep  his  blood  warm ;  whife,  in  the 
absence  of  ofl^nsive  weapons,  he  is  possessed  of  extra- 
ordinary agility,  and  by  a  stroke  of  his  tail  can  deal 
destruction  to  his  pursuer. -(• 

.  The  Codf  the  Haddock^  the  Whitings  and  others, 
whose  principal  element  is  in  the  middle  regions  of  the 
ocean,  have  an  air  bladder  to  raise  and  depress  them 
at  pleasure;  while  the  Scate,  the  TftombadCf  and 
others,  of  what  are  called  the  cariilagineous  kinds,  which 
grovel  mostly  at  the  bottom,  are  destitute  of  this  wonder- 

*  Whatever  is  possessed  of  life  seems  the  most  desirable  food  of 

iUb.     A  single  Pike  has  been  known  to  devour  100  Roaches  in  thne 

days. 

f  The  strength  of  a  Whale  lies  chiefly  in  the  tail.— A  boat  has  been 

.  cut  down  from  the  top  to  the  bottom,  by  means  of  this  formidable  ia- 

.  atrument,  though  the  gunnel  on  the  top  was  of  tough  wood.    Anotber 

.  has  had  the  stern-post,  three  inches  thick,  cut  off  smooth,  without » 

mucbi  as  shattering  tho  boat»  or  drawing,  thd  naiU  of  the  boafdsl 
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r:.-uineiit.     The  Nar^-  Whale  being  a  harmless  and 
.;e  animal,  may  probably  make  use  of  the  horn 
..  ses  from  its  brow,  for  the  purpose  of  breaking 
..or  disengaging  the  plants  on  which  it  feeds  from 
,om  of  the  sea.     The  Sword-fish  will  not  fail  to 
. ven  the  Whale  himself;  and  with  what  a  fear- 
dangerous  weapon  is  he  armed  for  the  purpose. 
1  the  inhabitants  of  the  deep,  the  Shark  is  the 
"  and  most  voracious,  and  in  celerity  of  move^ 
.rpasses  most,  if  not  all,  of  the  finny  race ;  but 
'  terbalance  powers,  and  an  appetite  for  destruc- 
lat  might  thin  the  ocean,  there  is  a  strange  sin- 
V  in  the  projecting  of  his  upper  over  his  under 
'  that  he  is  obliged  to  turn  in  order  to  take  hold 
prey,  and  while  he  is  doing  so  his  victim  often 
Its  escape. 

')9,  Idbstera^  whelks^  muscles^  and  other  shell-fish, 
food  of  the  Wolffish^  and  for  the  purpose  of 
ig  the  destruction  of  such  well  defended  prey 
imal  is  provided  with  teeth  remarkable  for  their 
th.  The  Flying-fish  has  many  enemies  in  both 
its,  but  it  is  provided  with  instruments  by  which 
betake  itself  either  to  the  water  or  the  ur,  as  oc- 
may  require.* 

3  Structure  of  the  Svjckmgfi^h  enables  it  to  at- 
.self  firmly  to  the  bodies  of  animals ;  that  of  the 

the  tropical  climates  these  fishes  when  hotly  pursued  are  seen 
''ig  by  hundreds  out  of  the  water,  and  sometimes  throw  them- 

•n  board  of  ships  in  order  to  escape  their  various  assailants. 
'  edaceous  fishes  that  swim  in  the  ocean,  and  aU  the  birds  of 

at  range  its  surface  seem  to  be  combined  against  it.  It  is  no 
/,  therefore,  that  the  beneficent  Author  of  nature,  has  endowed 
exposed  to  io  many  enemies  with  a  twofold  power  of  escape. 
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Amfmodffies^ox  Sand-Edy  particularij  the  head,  is  most 
exceUeoUy  fanned  for  pierciog  into  the  sand.  The 
flatness  ef  the  ScaU  and  Flounder  enable  them  to  cover 
themselves  up  in  the  sand  or  mud  when  they  lie  in  wait 
iat  their  prey»  or  conceal  themselves  from  their  ene- 
mies; and  the  Turbot  is  stud  to  be  provided  with  a 
skin  or  membrane,  which  he  draws  over  his  eyes  when 
he  has  occasion  to  stick  fast  at  the  bottom  in  stonnj 
weather.  The  Globc-^sh  is  beset  with  prickles  like  a 
hedge-hog,  and  bids  defiance  to  all  lurds  of  prey  :— 
The  Torpedo  benumbs  on  a  sudden,  and  renders  im- 
potent  whatever  fish  it  assaults  :* — The  Torporific  Ed 
imparts  a  sensation  similar  to  that  which  is  experienced 
from  electricity  v\ — The  CuilU-Jish  is  furnished  witii  a 
liquid  magazine  of  an  inky  colour,  with  which  it  darkens 
the  waters  when  pursued  by  an  enemy : — The  GaUoj- 
Jish  is  protected  by  the  caustic  quality  of  tlie  substance 
with  which  its  legs  are  smeared :— The  abhorrent  ap- 
pearance of  the  Sea  Orb,  is  sufficient  to  disgust  mec 
from  handling  it,  and  more  so  to  deter  them  from  par* 


•  This  suqirising  fish,  is  said  also  to  strike  the  fisheittsn^s  arr. 
when  he  attempts  to  lay  bold  on  it^  witha  teiaponiry  deadness.  "Ta 
instant,"  says  Kcmpfer,  ««  I  touched  it  with  my  band*  I  felt  a  terrifai* 
numbness  in  ray  arm,  and  as  far  «p  as  my  shoulder.  Eren  if  ozi 
treads  upon  it  with  the  shoe  on,  it  afiects  not  only  the  leg  but  th^ 
whole  thigh  upwards. 

f  If  the  torporific  Eel  is  caught  with  a  book  and  line,  the  penc: 
Ciat  holds  tlie  line  feels  a  shock  like  that  obtained  by  an  electrical  nu* 
diine.  "  A  fish  resembling  the  Siiurus  electricus  was  brongfat  oc 
ftoard  the  Congo  from  Embomma,  upon  the  river  Zaire^  Acconfir: 
to  the  accounts  of  the  natives,  it  communicated  a  severe  shock  to  th^ 
band  and  arm,  if  any  person  touched  it  when  allve^  or,  as  the;  ^ 
•cribed  the  efi^  it  shot  through  all  the  arm.*'' 
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tdcii^  of  its  pobonons  quality  by  way  of  food  :^  and 
it  is  not  imprc^bie,  that  the  hideous  fonn  of  the  Sem 
Demij  (a  creature  of  so  ugly  a  shape,  having  its  tail  ter- 
minating in  a  dangerous  point,)  and  of  other  monsters 
of  the  deep,  may  have  been  stamped  upon  them  by  na^ 
ture  (which  does  nothing  in  vain)  for  similar  purposes. 
And  may  not,  it  may  be  asked,  the  excitation  of 
other  feelings  than  those  of  disgust  and  abhorrence, 
viz.  those  of  pity  and  sympathy,  arising  out  of  the 
'<  low  plaintive  sound,^  the  creature  is  represented 
as  having  uttered,  together  with  the  near,  or  fancied  re- 
semblance it  had  in  its  upper  parts  to  the  human  form, 
have  had  their  effect,  as  well  as  the  superstitious  fears 
of  the  Zetland  £sherroen,  in  determining  them,  to  ve- 
lease  and  commit  again  to  the  deep,  an  animal  so  fully 
answering  to  the  description  of  tlie  Mermaid^  after 
having  it  so  long  in  their  boat,  as  described  in  Mr  Ed- 
moDstone^s  letter  subjoined,  to  which,  with  the  accom- 
panying extracts,  we  refer  our  readers.^ 

*  A  sailor,  it  is  said,  would  not  be  dissuaded  from  eating  one  at  the 
Cape  of  Good  Hope,  but  his  rashness  cost  him  his  life. 

f  Some  of  our  juvenile  readers  would  no  doubt  hare  been  disap. 
pointed,  if  we  had  said  not  a  word  about  the  Uermaid,  and  this  brings 
us  very  opportunely  to  the  subject. 

Kot  to  dwell  on  the  nnmber  of  testimonies  (many  of  which  have  no 
doubt  been  much  exaggerated)  that  have  been  adduced  from  time  to 
time,  in  proof  of  the  existence  of  these  creatures,  from  1 1 87,  when,  we 
are  informed  by  Laray^  Uiat  a  Mermaid  was  fished  up  on  the  coast  of 
Sufibik,  to  the  aocounta  given  by  Mr  William  Munns  late  aehooU 
insster  of  Thurso,  in  a  letter  to  Dr.  Torrence,  dated  9th  June  1809, 
and  by  Miss  Mackay,  daughter  of  the  Rev.  David  Mackay,  mim'ster 
of  Reay  ;  in  corroboration  of  which,  the  reader  is  referred  to  a  letter 
from  the  Rev.  Mr  MaCkay,  to  Uie  Secretary  of  the  Glasgow  Pbiloso- 
phical  Society,  dated  8th  October  1809^  in  the  Lady's  Magazine  lor 
that  year. 

VOL.  IX.  V 
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In  regard  to  the  exiatencei  or  non-existence  of  suck 
Gceatures,  we  would  briefly  observe,  that  there  is  no* 
thii^  more  miraculous,  in  some  of  the  finny  tribe  bav« 
ing  timr  npper  parts  somewhat  moulded  in  the  human 
form,  tbwi  that  the  Orang  Outang  should  have  such  a 
striking  resemblance  to,  4ind  walk  upright  like  a  man. 

I  say,  not  to  dwell  upon  these,  I  will  content  myself  for  the  presenti 
bgr  laying  before  my  readers  th«  following  extracts,  from,  it  will  be  seen, 
ftill  more  recent,  and,  I  need  scarcely  add,  very  re&pectable  source^ 
leaving  them  to  draw  their  own  conclusions. 

The  first  relates  -to  an  animal  cau^t  in  the  •Indian  seas,  and  is  fram 
the  Literary  Gazette  for  Saturday,  April  7th,  i 831,  as  foUows: 

The  Mermaid. — *'  It  was  mentioned  in  all  the  Journals,  some  tims 
ago,  that  a  Mermaid  caught  in  the  Indian  Seas  had  lieea  lirought  ta 
this  dountry.  The  creature  so  described,  and  no  doubt  one  iof  tha 
species  which  has  given  rise  to  so  many  fabulous  stories,  is  now  in  th« 
Museum. of  Surgeons'  Hall.  It  is  about  8  feet  in  length,  and  bean  s 
strong  resemblance  to  the  common  seal.  There  is  also  a  young  fe- 
male, of  the  same  species,  in  the  same  place.  They  belong  to  the 
class  of  Mammalia ;  the  fins  terminate  (internally)  in  a  structure  like 
the  human  handj  the  breasts  of  the  female  are  very  prominent;  and, 
in  suckling  its  young,  not  only  this  appearance,  but  their  situation  on 
the  body,  must  cause  thatrextcaordinary  phenomenon  which  has  led  to 
the  popular  belief.  In  other  respects,  the  face  is  far  from  looking 
like  that  of  the  human  race ;  and  the  long  hair  is  as  entirely  wanting 
as  the  glass  and  comb.*' 

¥he  secoad^isrfronrtlic'iBflin.  Philosophical  7oumal  for  April  18S4: 

*'The  Secretary  (Wernerian  Natural  History  Society)  then  commu- 
nicated a.deposition  by  three  Shetland  fishermen,  Dani«l  and  William 
MansQQ,  and.John  Henderson,  of  Yell  Island,  emitted  on  oath  be- 
fore Arthur 'Nicolson,  Esq.  of  Lochend,  J.  P.,  relative  to  a  small 
cetaceous  animal,  of  very  uncommon  appearance,  which  they  bad  ac- 
cidenuUy.^aptuaed  at  the  deep-sea  fishing,  and  taken  into  their  boat^ 
but  soon  afterwards  released,  in  .consequence  of  superstitious  feelings 
Considering,  the  description  as  coming  from  uneducated  fishermen,  it 
seems  tolerably  accurate,  agreeing  in  several  important  particulars 
with  the  character  of  the  'Herbivorous  Cetacea,  and  confirming  the 
opinion,  long  antertained,  that  our  own  seas  are  inhabited  by  an  aai- 
mal  analogous  to  the  J)ug09g  of  the  .East  Indies,'* 

Two  letters  from  Mr  j:dmonstone«  a  gentleman  well  known  in  tfat 
scientific  world,  conuining  an  account  of  this  extraordinary  animal, 
with  some  particulars  respecting  iu  capture  and  release,  &c.  ara  to  be 
found  in  the  Edinburgh  Magazine  and  Literary  Miscellany  for  Sep- 
tamber  1833  ;  the  Editor  of  which,  in  iotrodocingitheiB.  makes  the 
blowing  pertinent  remarks  t  '^*.Mr  iL,  £dmonsUweiaalrai4y.kao«a 
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The  power  of  the  Almighty  is  uticircumscribed,  both 
as  to  size  and  to  Jbnn  ;  and  whatever  the  inconsiderate 
may  think,  the  diligent  and  attentive  student  of  nature 
will  not  hesitate  to  say,  that  HE  ifiat  made  a  mit£» 
mat/ Jbnn  a  Erakek  ; — ^that  HE  wfiojbrmed  the  smal- 
lest IKSECT,  mag  MAK1E  ANT  THINO. 

to  the  scientific  world  as  ao  inteHigeot  observer,  and  therefore  bia  be- 
lief was  not  likely  to  be  founded  on  unsatisfactory  evidence.  Although 
the  existence  of  Mermen  and  Mermaids  is  now  very  generally  discrediu 
ed,  because  of  tbe  many  fabulous  relations  published  in  regard  to 
them,  yet  we  do  not  hesitate -in  believing:  with  Cuvier  and  Professor 
Jainesony  that  there  eiist,  in  the  waters  of  the  ocean,  Mammifcrous 
Animals,  exhibiting  similar  characters  to  thos>e  given  in  Mr  Edmon- 
stone*s  letters ;  in  short,  that  the  Mermaid  is  the  female,  and  the  Mer» 
nutn  tbe  male  species  of  the  tribe  LamafUin,  of  Natural  Historiana 
■     animals  that  occur  in  the  polar,  temperate,  and  equatorial  teas.'* 

We  would  willingly,  if  we  bad  room,  have  inserted  both  of  Mr  £d« 
monstone*s  letters,  but  must  content  ourselves  by  saying,  that  tbe  first 
is  dated  Balta  Sound,  August  10,  1823,  and  tbe  second,  which  refers 
to  it,  is  as  follows : 

Balta  Sound,  August  14,  1823. 

My  dear  sir,—  I  wrote  you  a  few  days  ago,  chiefly  regarding  a 
Mermaid,  said  to  have  been  captured- by  a  fishing  boat  in  a  neighbour- 
ing island.  I  have  since  seen  the  skipper  of  the  boat,  and  one  of  his 
crew,  and  learned  these  additional  details.  They  had  the  animal 
aDout  three  hours  within  the  boat.  The  body  without  scales  or  hair, 
' — silver  grey  above, — ^whitish  below,  like  the  human  skin,--no  gilla 
were  observed, — no  fins  on  the  back  or  belly, — tail  like  that  of  a  dog- 
fish,— ^very  thick  over  the  breast, — ^by  the  eye^  the  girth  might  be  be- 
tween two  and  three  feet, — the  neck  short,  very  distinct  from  the  head 
and  shoulder^r-the  body  rather  depressed, — ^the  anterior  extremities 
Tery  like  the  human  band,  about  the  length  of  a  seal's  paw,  webbed 
to  about  an  inch  of  the  ends  of  the  fingera,-~mammaB  as  large  as  those 
of  a  woman, — mouth<aad  lips  very  distinct,  and  resembling  the  human. 
Your 'a  ever  faithfuUy, — L.  Eiviiomstomk. 

To  make  the  description  more  complete,  it  may  be  necessary  to  men- 
tion,  that  among  the  details  alluded  to  in  tbe  fbrraer  letter,  by  Mr 
Sdmonfttone,  it  was  mentioned — that  *<  the  animal  was  about  three 
feet  long : — the  face,  forehead,  and  neck  short,  and  resembling  those 
of  a  monkey — small  arms  which  it  kept  folded  across  its  breast— db- 
tinct  fingers ; — and  a  few  stiflong  bristles,  were  on  the  top  of  the  head, 
extending*down  to  the  shoulders,  which  it  could  depress  or  erect  at 
Uleaaure,  something; like  a  crest.**  In  this  latter  particular,  as  vr^l 
as  in  the  size,  the  Dugoitg  or  Mermaid  of  the  Northern  Seas 
tttdiffer  .firom  that  of.  the  Indian  Ocean. 
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CHAPTER  XL. 

FISHES,  CONTINUED. 


Instincts  of  Fishes — MaternsI  sffection,  and  fidelity  of  the  Wbsle^ 
Sagacity  of  the  Salmon — Migration  of  Fishes — Particular  iosdnett 
of-^Uses  of  Fishes  in  the  general  economy  of  Nature,  as  food  for 
each  other — as  destroyers  of  putrescence  and  consequent  renovt- 
tors  in  creation — Useful  to  man  in  the  way  of  food-^Farnish  tbe 
luxurious  tables  of  the  rich — Ailbrd  the  poor  an  abundsot  supply 
of  cheap,  wholesome,  and  nutritious  food — Prodigious  number  of 
Herrings  that  set  out  on  their  migrating  journey — Vast  sLoals  of 
Pilchards  that  visit  our  coasts — Vast  importance  of,  and  aonxiag 
produce  of  the  Newfoundland  Cod  fishery — Regent  fishing  btok; 
or,  recently  discovered  cod  bank  ofiT  Shetland,  an  ineihaDstible 
mine  of  wealth — Prospect  it  holds  out  to  our  surplus  population— 
The  Slute  aq^  Tbornback,  excellent  eating— The  Whale  priied  as 
an  article  of  food  by  the  Greenlandcr — Its  commercial  importance- 
Useful  articles  derived  from  other  fishes — Finny  beauties — In  wb«t 
way  some  of  them  may  become  useful  in  their  gambols — How  we 
ought  to  be  affected  by  a  view  of  the  attributes  of  the  Deity  si  tliey 
an  BMDifiMted  in  animated  Nature- 


•*  Who  can  old  Ocean's  pathless  bed  explore, 
And  count  her  tribes  that  people  every  shore*** 

<'  The  wni  endrcHng  seas  trnYAtu, 

What  endless  swarms  of  creatures  hide 

Ofbumish'd  teaU  and  spiny  Jin  I 

The»e%  providential  insUnets  guide. 

And  bid  them  know  the  annual  tuto."— stuboes  bt  tbi  sii< 

<<  For  he  was  astonishedt  and  all  that  were  with  him,  at  the  drttugfii 
of^  the  fishes  which  they  had  taken.** — lcke,  v.  9. 

THE  INSTINCTS  OF  FISHES.       • 
Fishes^  it  is  said,  appear  inferior  to  beasts  and  birds 
in  acuteness  of  sensation  and  inttinctive  sagacitj;  but 
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how  18  this  reeoneilable  with  tbut  tendertfess;  caret  Md 
solicitiide,  (which  nothing  can  exceed,)  that  the  cMh 
man  whole  evinces  for  her  young;  She  suckles  an4 
nurses  them  with  the  greatest  affection,  takes  them  with 
her  wherever  she  goes ;  when  pursued  she  carries  them 
on  her  back,  and  supports  them  with  her  fids ;  wheyi 
wounded,  she  will  not  relinquish  her  charge ;  and  when 
obliged  to  plunge,  in  midst  of  h^  agonies  will  clasp 
them  more  closely,  and  sink  with  them  to  the  bottom.* 
The  fidelity  of  whales  to  each  other  is  also  said  to  ex- 
ceed even  what  we  observe  in  birds ;  and  Goldsmith 
relates  an  instance,  in.  which  a  female-  whale  being 
wounded  while  her  attached  partner  was  reclining  by 
her  side,  on  beholding  the  object  of  his  tenderness  falU 
ing  a  victim  to  the  barpooners,  he  stretched  himself 
upon  her  body,  and  participated  in  her  fate. 

It  is  curious  to  remark  what  sagacity  the  finny  tribes 
display  in  seeking  out  the  most  proper  piaces  for  de- 
positing their  spawn.  The  Salmon  on  her  journey  up 
the  river  will  suffer  no  obstacle  that  she  cfin  possibly 
surmount  to  oppose  her  progress  to  the  place  of  her 
destinatioq,  and  in  order  to  attain  it,  will  spring  over 
cataracts  several  feet  high.     In  going  upwards  she  wilt 

*  Mr  Waller,  ia  bis  beautiful  poem  of  The  Summer- TslandSf  re- 
lates a  story,  in. which  the. maternal  tendernefts  of  the  Whale* is  meat 
afiectingly  displayed.-^ A  whale  and  h$ir  cuh  had  got  ioto  an  arm  of 
the  sea,  where,  by  the  defection  of  the  tide,  they  were  entirely  en> 
closed.  The  people  on  shore  beheld  their  situation,  and  drove  doWa 
upon  them  in  boats,  with  such  weapons  as  could  be  hastily  collected. 
The  fmimals  were  soon  severely  wounded,  and  the  sea  tinged  with 
their  blood.  After  several  attempts  to  escape,  the  old  one  forced  her 
way  over  the  shallow  into  the  depths  of  the  ocean :  but  though  in 
safety  herself,  she  could  not  bear  Che  danger  that  awaited  her  yoong 
one  :  she  therefore  rushed  in  once  more  where  the  smaller  animal  wSf 
confined,  and  as  she  could  not  carry  it  off,  seemed  resolved  to  shar» 
its  danger.  The  tide  however  oozing  in,  both  were  enabled  to  escap* 
from  their  enemies,  after  sustaining  a  number  of  wounds. 
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keep  at  the  bottom  where  the  current  is  weakest,  ood 
when  she  returns,  will  avM  herself  of  its  strength  st 
the  top,  by  swiHiming  near  the  surface ! 
'  The  migrations  of  different  kinds  of  fishes  are  truly 
-astonishing,  and  it  is  pleasing  to  remark,  that  it  is  when 
*fat  and  in  season  for  eating,  that  they  are  taught  so  in- 
'stinctively  to  throng  our  bays  and  creeks,  while  they 
*  disperse  to  the  remotest  quarters  of  the  globe  when  lean 
and  emaciated.  «  Who,'"  in  the  words  of  the  celebrat- 
-ed  Her?ey,  •«  who  bids  these  creatures  evacuate  the 
■sh<M%s,  and  disperse  themselves  into  ail  quarters,  when 
they  become  worthies*  and  unfit  for  our  service?— 
WHO  rallies  and  recalls  the  undisciplined  vagranti,  as 
soon  as  they  are  imjMroved  into  desirable  food  ?— imo 
appoints  the  very  scene  of  our  ambush  ta  be  the  place 
of  their  rendezvous,  so  that  they  come  like  volunteer 
•to  our  nets?  Surely  the  furlough  is  signed,  the  sum- 
inons  issued,  and  the  point  of  reunion  settled  by  a  Pro- 
Ttdence  ever  indulgent  to  mankind ;  ever  studious  to 
treat  us  with  dunties,  and  load  us  with  benefits.'^  Not 
only  do  the  Herrings^  the  poor  man'^s  feast,  visit  our 
shores  at  stated  periods,  and  solicit  us  by  their  num- 
bers to  partake  of  the  bounties  of  providence,  but  the 
FUchardy  the  Mackerel^  the  Lampries^  the  Tunnkiy 
and  the  Salmon^  are  also  regular  in  their  migrations. 
.  At  the  time  the  Land  Crabs  of  the  West  Indies  ar« 
rive  upon  the  coast  to  deposit  their  eggs,  numerous 
Sshes  o{  different  kinds  punctually  attend,  as  if  time- 
ously  advised  of  the  exact  time  when  they  might  ex- 
pect their  annual  supply^  and  greedily  devour  many  of  \ 
the  eggs  before  they  ar^  hatched.  Fishes,  m  order  to 
lie  fed,  have  been  taught  to  assemble  at  the  ade  of  a 
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pond  by  the  fbund  of  a  bdl.*  The  f^mpnff  makes 
holes  in  the  gravelly  bottom  of  the  river  previous  to 
depositing  her  ova  :-«The  Sea-dog,  in  a  storm,  is  ssid 
to  conceal  her  young  under  her  belly.  Young  SharkSf 
when  pursued,  will,  it  has  been  observed,  take  refuge  in 
the  belly  of  the  mother ; — the  Ink  Fish  seems  to  be  well 
informed  of  the  use  she  ought  to  make  of  her  natural 
bottle^  and  discharges  its  contents  in  the  way  of  her  ibe; 
and  the  little  Thresher^  in  order  to  get  the  better  of  his 
formidable  antagonist,  tumbles  neck  over  heels,  and  falls 
down  with  astonishing  force  on  the  back  of  the  Whale, 
while  his  ally  the  Sword-finh  wounds  him  from  below. 
THE  USES  OF  FISHES. 

Although  it  has  been  said,  that  to  preserve  their  own 
existence,  and  to  continue  it  to  their  posterity,  fills  up 
the  whole  circle  of  their  pursuits^  and  that  a  ceaseless 
desire  of  food  seems  to  be  their  ruling  impulse,  yet,  we 
are  not  to  consider  Fishes  as  insulated  creatures,  un* 
connected  with  the  general  concerns  and  affairs  of  the 
world ;  as  merely  formed  for  the  propagation  of  their 
kind,  and  to  ^<  pursue,  and  be  pursued,  each  other*s 
prey/'-^-No :  these  also  act  an  important  and  most  es- 
sential part  in  the  great  theatre  of  the  universe^  and 
woe  to  the  inhabitants  of  the  earth  did  multitudes  of 
Fishes  cease  to  abound  in  its  waters. 

We  have  already  bad  occasion  to  notice  the  necessity 
of  a  speedy  decomposition  of  the  parte  of  putrescent 

*  Dr.  George  Serger  asserts,  that  having  taken  #  walk  with  pcnne 
friends  in  the  fine  gardens  of  the  Archbishop  of  Saltzburg,  the  gard- 
ener conducted  them  to  a  yery  clear  piece  of  water,  in  which  no  fish 
were  at  first  to  be  seen,  but  that  the  man  had  no  sooner  rung  a  little 
bell,  than  a  multitudes  of  trouts  came  together  from  all  parts  of  the 
pond  to  take  what  he  had  brought  themi  and  disappeared  as  toon  as 
they  bad  eaten  it  up. 
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boffies  on  knd  ;  and  notnitbslatldiDg  the  salbequalHj 
of  iU  wmlers  aod  perpetual  a^tatioo,  which  preveot 
them  for  a  time^  the  bad  effects  of  such  accumulated 
loads  of  filch  and  nastinesa^  as  are  continually  pouring 
into  the  sea,  must  soon  be  apparent,  were  it  nol  foi 
those  numerous  herds  of  fishes,  which  in  every  quarter 
glide  with  rapidity  through  the  liquid  expanse^  and 
catch  and  devour  almost  every  tiling  of  a  digestible  i»> 
ture  that  comes  in  th^  way.  For  this  purpose,  that 
amazing  fecundity  may  have  been  bestowed  upon 
them,  and  for  this  purpose  those  voradous  appetites 
g^ven,  that,  however  remote  the  eituatum^  or  diegusttng 
the  substance  which  enters  the  watery  dement^  it  might 
qmckly  meet  an  eye  eager  to  catch  it^-^^nd  a  living 
tomb  to  ewoBow  and  strip  it  cfiie  noxious  quaSiks. 

As  an  article  of  food,  the  finny  tribes  are  greatly  to 
be  priced,  aod  it  is  matter  of  thankfulness,  that  the 
benefits  they  impart  are  most  extensively  diffused ;  for 
while  our  lakes,  and  rivers,  and  streams,  abound  with 
these  living  treasures,  the  ocean  conveys  them  in  my- 
riads to  the  ends  of  the  earth,  and  presents  the  bounties 
of  an  indulgent  parent  to  his  numerous  children,  how- 
ever scattered  among  the  isles  of  the  sea.  If  the  Tw* 
boi  has  been  styled  for  its  exquisite  relish,  t?ie  Pheasant 
of  the  waters^ — the  Sturgeon^  even  in  pickle,  been  (l^ 
nominated  a  royal  luxury,  and  the  Salmon  is  held  in 
so  much  esteem  by  the  great,  the  poor  have  reason  to 
bless  the  Almighty  for  an  abundant  supply  of  cheap^ 
wholesome,  and  nutritious  food,  in  those  prodigious 
shoals  of  Herriiigs  and  PikJiards  which  visit  out 
coasts* — ^for  that  incalculable  number  of  Co/,  «fl<i 

•  Wbea  Uie  great  colony  of  Herrings  sets  out  on  its  mifgntiPI 
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other  white  'firil,  i^bieb  mre  dl-awn  fitm  tte'deean^ 
and  for  tboae  inexbaustiUe  itotes  of  cartilagineousjlat 

journey  from  the  Polar  seas,  it  is  composed  of  such  numbers,  that  if 
iH  the  horses  in  the  world  were  loaded  with  them,  they  could  not  caiC 
ty  the  thousand  part ;  and  when  the  main  body  approaches  the  coast, 
it  is  geneially  divided  into  distinct  columns  of  five  or  six  miles  in 
length,  and  three  or  four  in  breadth  ! 

Vast  shoals  of  Pilchards  (a  small  species  of  Herring)  appear  about 
the  middle  of  July,  off  the  coast  of  Cornwall ;  and  Mr  Pennant  was 
assured  by  Dr  Burlase^  that  on  the  5th  October  17679  there  was  at 
one  time  enclosed  and  caught  in  St  Anne'b  Bay,  no  less  than  7009 
hogsheads  of  Pilcliards,  each  hogshead  containing  3500  fishes  ! 

*  In  1806,  .577  ships,  carrying  about  64,667  tons,  and  nayigated 
by  4336  men,  were  employed  by  the  British  Government  to  export 
the  produce  of  the  fistftrics  on  the  bank  of  Newfoundland,  where  ihp 
principal  cod  fisheries  are.  The  vessels  used  in  the  fishery,  are  from 
100  to  150  tons  burden,  and  catch  from  SO  to  40,000  fish  each-r 
10,030  persons  being  employed  about  this  fishery,  in  catching,  salting, 
and  drying  the  fish,  which  are  sent  to  all  parts  of  Europe  and  thh 
WesUlndies*  These  fi&heciei  are  said  to  bring  into  the  proprietors  u 
revenue  of  several  millions  yearly ;  and  they  will  probably  remain  an 
inexhausted  and  inexhaustible  source  of  treasure,  when  the  rlchMt 
mmes  are  wrought  out. 

The  following  gratifying  information  is  from  the  Edinburgh  Philo- 
sophical Journal ;  Regent  Fishing  Bank. — "  It  is  well  known,  that» 
next  to  the  Newfoundland  banks,  those  of  Shetland  are  the  most  pro- 
ductive in  ling,  cod,  tu&k,  and  other  white  fish  ;  and  by  the  recent  dis- 
covery of  a  bank,  trending  many  leagues  to  the  south-westward,  the 
British  merchants  have  made  a  vast  accession  to  their  fishing  grounds. 
In  the  small  picturesque  Bay  of  Scalloway>  and  in  some  of  the  other 
bays  and  voes  on  tlie  western  side  of  the  Mainland  of  Shetland,  the 
fishing  upon  this  new  bank  has  been  pursued  with  great  success. 
Here,  small  sloops  of  from  15  to  25  tons  burden,  and  manned  with 
eight  persons,  have  been  employed.  In  the  beginning  of  August  they 
had  this  summer  fished  for  twelve  weeks,  generally  returning  hora^ 
with  their  fish  once  a  week.  On  an  average,  these  vessels  had  caught 
1000  fine  cod-fish  a- week,  of  which  about  600  in  a  dried  state  go  to 
the  ton,  and  these  they  would  have  gladly  sold  at  about  £15  per  ton. 
So  numerous  are  the  fish  upon  the  Regent  Fishing  Bank,  that  a 
French  Tessel,  belonging,  it  is  believed,  to  St  Maloes,  had  sailed  with 
her  second  cargo  of  fish  this  season ;  and  though  the  fishermen  did 
not  mention  this  under  any  apprehension,  as  though  there  were  danger 
of  the  fish  becoming  scarce,  yet  they  seem  to  regret  the  circumstance', 
on  account  of  their  market  being  thus  preoccupied.** 

The  certain  knowledge  thai  a  very  extensive  cod^bank  existed  tp 
the  west  of  the  Shetland  islands,  was  the  discovery  of  the  summef 
^^  1818,  and  it  will  form  an  important  epoch  in  the  annals  of  th* 
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JSAf  widch  funiish  tbe-labouter  with  bis  cheap  fepast* 
*Happy  ordination  of  infinite  goodness  and  unerriDg 
wisdom,  that  while-  the  monstrous-  and  unwholesome 
tribes  are  thinly  scattered  or  hid' from  our  sight  in  the- 
great  abyss,  the  wholesome  andnutritious  kinds  abound. 
in  such  numbers,  and  are  brought,  as  it  were,  to  our 
rery  doors. 

£ven  the  great  Greenland  Whale^  which  ri)ouDds  in 
Rich  numbers  in  the  northern  ocean,,  is  said  to  fumisb 
the  inhabitants  of  those  countries,  whicb  border  on  h'la 
haunts,  witb  a  delicious  luxury  in  tl^e  article  of  food.f 
The  Porpoise  was- a  royal  dish  even  so  late  as  thereign 
of  Henry  VIIL,  and  the  negroes  are  said' to  befttnd  ot' 
ihe  flesh,  of  the  voracious  .SAarAr. 

The  Wfiale  is  well  known  on  account  of  its  commer- 
«al  impcNTtance  in  furnishing  such  a  supply  of  oil  and 
whalebone  :^ — from  the  Cachalot  we  derive  that  valu- 

Britisii  fisherj.  The  bank  appears  to  eommedce  near  the  Orknej 
Elands.  It  is  said  to  lie  into  the  tftnd  about' 16  miles.  Tlie  fisher. 
men  refer  to  the  west  of 'Westray,  as  its  origin ;  and  from  thence  it  is 
continued  in  &  dfrection  N.  by  W,  having  i>een  variously  entered  upon 
in  steering  from  the  east,  even  as  far  distant  as  about  20  miles  north- 
vest  of  Shetland.  **  If  tlds  information  be  correct^"  it  is  added, 
•*  it  would  gire^ .  to  what  is  Known  ofthe  extent  ot  the  Bank,  a  dis- 
tance of  about  140  miles.!* — What  a  rich  mine  of  inezhaustlbis 
wealth,  is  thus  opened  up  in  providence  to  the  inhabitants  of  the  Bri- 
tish isles? — What  a  healthful  and  profitable  employment  doesithold 
CMit  to  our  surplus  population,  almost  at  our  own  doors ! ' 

*'  The  Skate  and  the  Thomback  are  esEcellent  eating;  and.  the  cheap* 
Bess  of  the  former  has  become  proverbial. 

f  Thar  finding  of  a  dead -Whale  is  coosideredvby  the  Greenlaaden 
anionic  the  fortunate  event*  of  their  lives ;  and  the  stranding  of  • 
Whale  on  Fox.. Islands,  is  such  aJiappy  eTent».that  the  inhabitants  iov 
mediately  collect  round  the  huge  animal»  and  with  sundry  tokeos  oi 
J9j  and  exulutiott,  devour  the  best  parts  of  it  before  they  separate. 

f  Every  Whale  is  conpnted  to  yield,  on  an  average*  from  60  tt 
100  barrels  of  oil,  which,  with  the-  Whalebone,  a  sttbstance  taken  from 
the  upper  jaw  of  the  animal,  most  reiidep«thcsa.ereatuxcs  very  valuibli 
ia  a  «>unttcial  point  olvtew. 
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lie  commodity  spermaceti ;  and  ambergris,  the  sweet* 
t  of  perfumes,  is  also  frequently  found  in  this  ani. 
al;  the  skin  of  the  Shmrk  is  converted  into  shagreen ; 
)in  a  species  of  the  Sturgeon  we  are  supplied  with 
nglas&;  from  the  Beluga-Jish  we  derive  that  deli-- 
>us  .composition  called  caviare^  and  also  the  Belugi^ 
3ne ;  the  hide  of  the  Mu90  is  fio  tough  and  strong 
at  it  is  employed  for  ropes  in  eavts  and  other  wheel 
images. 

As  seme  of  the  •volatile  race  seem  to  be  formed  to 
ease  us  with  the  beauty  of  their  plumage,  and  de- 
;ht  us  with  the  melody  of  their  song,  so  a  few  of 
le  finny  tribe  are  «o  exquisitely  formed  ^and  beauti- 
illy  embellished,  that  they  appear  more  calculated  for 
ur  pleasure  and  pastime,  than  lor  any  intrinsic  value 
\  another  point  of  view.  We  do  not  here,  merely  al- 
ide  to,  the  little  gold  and  silver  natives  of  X])hina  and' 
apan,  which  are  trained  and  domesticated  io  sport  in 
ur  ponds,  and  amuse  us  with  their  gambols  in  our  gar- 
lens,  but  to- the  Dorado^  tlie  GilUheady  and  Di^agonetj. 
^hich  glide  in^the  ocean,  and  the  beautiful  Opah^Dary^ 
f  King'S'Fishi  winch  shines  resplendent  in  the  deep.* 

'<  Here  tbe  Donda  end  the  Giluhead  glide 
WiUk  8p<rt8  enamel'dy  burnishM  too  with  gold/* 

These,   also,  on   some  intere&ting  and  melancholy 

*One  of  these  rare  and  peculiarly  beautiful  fish,  called  the  Opah 
)ory,  or  King's  Fish,  was  lately  caught  off  Skegness,  Liacolnshire^ 
7  some  fishermen  of  that  place.  Tiiis  superior  species  is  a  native  of 
^^ri«,  though  it  is  sometimes  met  with  in  the  Mediterranean  and 
Avthern  seas.  Its  appearance  is  very  handsome,  and  the  colours  .of 
^^  Mctn  are  especial lyv worthy  of  notice  ;  the  ground  is  a  bright  green, 
haded  by  a  iirllliant  blue,  and,  when  seen  in  different  pasitions»  lit 
p|^«an  divenified  with  red,  thus  exhibiting  the  splendfd  colours  of 
b^raiabow,  .varied  by  numerous  large  white  oval  spots,  and  the  whole 
'^'iiiiQg  «>  atriking  contrast  vwitb  the  fins  and  tail|  which  are  of  a  bright 
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oocaskms,  mdj  contribute  their  mites  toward  the  com- 
fiort  of  man.— Gazing  on  these,  from  the  side  of  the 
\:e83el  that  conveys  him  far  from  his  native  home,  the 
solitary  exile  may  be  made  for  a  while  to  forget  his 
private  woes  ;^-and  the  sporting  of  these,  also,  may  senre 
te  beguile  the  tedious  moments,  that  mark  the  slow  pro- 
gress of  the  lonesome  passenger,  returning  from  cap- 
tivity to  the  circle  of  his  friends. 

Thus,  if  we  have  had  reason  to  admire  the  wisdom, 
the  power,  and  the  goodness  of  the  great  Cbbator,  as 
they  are  manifested  in  some  of  the  inanimated  pages  of 
tlie  Book  of  NATtriiE,  and  to  contemplate  as  we  have 
gone  along,  with  sentiments  of  adoration  and  gratitude, 
the  benefits  we  derive  from  the  internal  structure  aDil 
outward  form  of  the  earth— from  the  numerous  appen- 
dages and  vegetable  productions  by  which  the  dryland 
is  covered-^and  from  the  wonderful  phenomena  and 
beneficial  properties  of  the  ocean, — we  have  no  less 
cause  to  be  filled  with  admiration  at  the  bright  display 
of  the  attributes  of  the  Almighty  as  they  shine  con- 
^icuous  in  animated  nature  ;  and  to  receive,  with 
love  and  thankfulness,  the  blessings  they  impart,  as 
proceeding  from  the  same  benevolent  source ;  for,  in 
the  words  of  Job,  which  I  have  quoted  as  one  ot 
my  first  mottos :  "  Jsk  now  the  beasts,  and  they  sMd 
iecLch  thee ;  and  the  fowls  of  the  air,  and  they  shailtdl 
thee ;  or  speak  to  the  earth  and  it  sJuzU  teach  ik(\ 
and  the  fishes  qftJie  sea  shall  declare  unto  thee.  Fr/i/> 
hnoweth  not  in  all  these  thai  the  Juznd  of  the  LOBD 
Aath  wrought  this  f^ 
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CHAPTER  XLI. 

THE  AIR,  OR  ATMOSPHERE. 


The  Atrnocphere,  as  described  by  Boyle — by  Goldsmith — by  modem 
Philosophers — Component  parts  of,  philosophically  and  chemical- 
ly considered — Is  freer  of  impurities  over  the  ocean  than  arret 
the  land — and  in  winter  than  in  summer — Fluidity  of  the  Atmo»> 
phere — Goed  effects  of  its  incapability  of  freesiog  and  invtsibili^*«-» 
of  ifes  being  the  medium  of  light  and  heat — and  of  its  reflective  and 
refractive  properties — How  twilight  is  occasioned — The  question 
answered  by  modem  philosophy,  "  By  what  way  is  the  light  parU 
«d  ?**— Hie  air  capable  of  being  condensed  and  rarified  to  an  ei« 
traordinary  degree — New  discovery  in  regard  to  its  compressibilitj 
— Weight  and  elasticity  of  tlie  Atmosphere — Respiration — a  curi* 
ous  fact  respecting — Height  of  the  atmosphere — >Density  at  differ- 
ent  facights — Uses  of  t];e  atmosphere— Neitlier  animals,  nor  plants^ 
nor  flame  can  exist  without  it — Yet  a  most  powerful  agent  of  de- 
struction in  the  bands  of  Nature — ^The  Air  is  the  vehicle  of  sound 
and  of  smell-^The  great  thoroughfare  of  the  feathery  creation— Ity 
use  to  the  finny  tribes — Seems  to  have  a  sensible  efiect  on  the  waterp 
of  the  ocean — Future  prospects  of  ^ronau<8,  and  contemplated  inv 
provement  in  Balloon  navigation — How  the  Atmosphere  is  preserved 
in  its  purity,  and  restored  when  contaminated* 


— —  **  To  Biv,  ye  vocal  gales 

JUow  softt  whose  spirit  m  yourfreihiuu  brfathss/** 

"  JTe  mew  his  kind^  hisiifi-pretening  cart. 
In  till  fhe  wondrous  properties  of  air.  *' 

**  Hast  thou  with  him  spread  out  the  sky  which  is  strong,  and  at  ($ 
molten  looking  glais  r* — ^job,  zxxvii.  18. 

<*  It  is  HE  that  sUteth  upon  the  circle  of  the  earth,  and  the  inliabitanti 
thertfif  fire  as  grast^ happen  g  Hiat  stretchelh  out  the  heavens  as  a  cur* 
taiuf  and  spreadetk  them  out  as  a  tent  tv  dwell  in.** — isaiah,  xl,  22. 

Fboh  the  earth  vie  ascend  into  the  regions  of  the  Air, 
or  rather  that  mase  of  invisible  fluid  which  surrounds  th* 
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globe  as  with  a  gannent,  gravitates  to  its  surface,  enten 
into  its  pores,  revokes  with  it  in  its  diurnal  modon, 
and  circles  along  with  it  in  its  annual  course. 

The  Air^  in  the  popular  sense,  was  acknowledged  by 
Boyle,  to  be  the  most  heterogeneous  body  in  the  uni- 
Terse.  *^  In  it,''  says  Goldsmith,  "  all  the  bodies  of 
the  earth  are  continually  sending  up  a  part  of  their 
substance  by  evaporation.  A  thousand  substances  tbt 
escape  all  our  senses  we  know  to  be  there ;  the  power- 
ful emanations  of  the  loadstone,  the  effluvia  of  electri- 
city, the  rays  of  light,  and  the  insinuations  of  fire.— 
Such  are  the  various  substances  through  which  we 
move,  and  which  we  are  continually  taking  in  at  everj 
pore,  and  returning  again  with  imperceptible  discharge !" 

Or,  to  speak  in  the  words  of  a  more  modern  author^ 
<<  The  immense  mass  of  permanently  elastic  fluid  which 
surrounds  the  globe  we  inhabit,  must  consist  of  a  ge- 
neral assemblage  of  every  kind  of  air  which  can  be 
formed  by  the  various  bodies  that  compose  its  surface. 
Most  of  these  are,  however,  absorbed  by  water  ;  a  nuin« 
ber  of  them  are  decomposed  by  combination  with  each 
other ;  and  some  of  them  are  seldom  disengaged,  in 
conaderable  quantities,  by  the  processes  of  Nature. 
Hence  k  is  that  the  lower  atmosphere  consists  chiefij 
of  oxygen  and  nitrogen,  together  with  moisture,  and 
the  occasional  vapours  or  exhalations  of  bodies.  The 
tipper  atmosphere  seems  to  be  composed  of  a  large  pro- 
portion of  hydrogen,  a  fluid  of  so  much  less  specific 
gsavity  than  any  other,  that  it  must  naturally  asceod 
to*  the  highest  place,  where,  being  occasionally  set  on 
fire  by  electricity,  it  appears  to  be  the  cause  of  the 
aurora  borealis  jsnd  fire  balls.''*    Yetj.  notwithstanding 

•  See  MitdieU's  Dictionary  of  Chemhtrj,  &e. 
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the  muititade  of  discordant  particles  of  which  the  at- 
mosphere is  composed,  it  is  made  wonderfully  to  hot-' 
monize  in  point  of  utility ;  and  is  wisely  contrived,  ad^ 
mirably  framed,  and  excellently  constituted,  for  the 
various  important  purposes  it  was  meant  to  answer.^ 

*  Philosophically  speaking,  and  according  to  Uie  discoveries  of  nx>» 
dem  chemistry,  whatever  heterogeneous  particles  may  have  ascended 
into  it,  and  entered  into  its  composition,  and  by  whatever  changee 
these  may  have  been  effected,  the  atmosphere  is,  (and  in  the  words  of 
Doctor  Henry  Robertson,  in  his  valuable  trcati&e  on  the  subject, 
there  are  many  familiar  operations  which  directly  tend  to  prov9  it) 
*<  a  compound  fluid,  independent  of  the  aqueous  vapours  and  otbe* 
exhalations  that  are  occasionally  found  mixed  with  it ;  and  it  is  coiw 
firmed  by  those  very  processes,  that  its  composition  is  entirely  different 
from  what  was  formerly  entertained  of  its  nature,  by  the  most  cele« 
brated  philosophers  of  antiquity;  its  constituent  principles  b^ng  at 
all  times  precise  and  defined."  v 

f/The  constitaent  principles  of  the  aur,  or  a^  Jeastof  what  it  is  chi9f>, 
ly  composed,  have  been  found  to  be  two  gases,  oxygen  and  hydro  ; 
gen,  the  former  in  nearly  the  proportion  of  I  to  3  of  the  other.  I- 
say  nearly,  for  philosophers  themselves  do  not  yet  appear  to  be  per-^ 
fectly  agreed  as  to  the  exact  proportions  ;  Lavoisier  making  it,  by  hi» 
experiments,  to  be  as  27  of  oxygen  to  73  of  nitrogen  in  the  hundrsd 
parts ;  Sennebier,  25  of  oxygen ;  Priestly,  SO  25 ;  Humboldt,  20  9» 
28;  Cavendish,  20.  From  the  results  of  which  experiments  J>9: 
Robertson  seems  to  think  that  the  principles  of  the  atmosphere  meyi 
be,  by  weight,  oxygen  23  32 ;  azote,  75  5S ;  vapour,  1  23 ;  carboni«r 
acid,  or  fixed  air,  0  10 ;  which,  it  will  be  seen,  very  nearly  agseee-. 
with  what  Professor  Jameson  has  put  down  as  the  constituent  partaot 
pure  atmospheric  air,  or  what  forms  the  atmosphere  that  surroimda, 
the  earth,  viz.  axotic  gas,  75  55 ;  oxygen  gas,  23  32  i  aqueoui»  vapour,^ 
1  03  ;  carbonic  acid  gas,  0  10.  .  .     .        • 

Bat  whatever-  proportions  these  oonstitiieBts  of  the  atmosphere  b«r 
to  each  other,  there  can  be  no  doubt  that  the  admixture  is  such  as  lo> 
be  the  most  suitable  for  tl)e  various  important  offices  the  air  haa  l» 
fulfil,  and  recent  experiments  abundantly  testify,  that  mixed  up  in; 
other  proportions,  the  various  ingredients  here  enumerated,  migbt  hav^ 
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Tfaftt  the  miB^Jhdd,  tbere  can  be  too  doubt,  fra 
its  possessing  so  many  properties  in  eommomrithotb 
fluids ;  yet^  in  one  respect  it  is  wisely  made  to  dfi 
from  all  others,  being  incapable  qfjrtezmg  by  ta 
greatest  degree  of  cold.  Was  it  not  foir  this  mzi\ 
quality  of  the  atmosphere,  what  dreadful  effects  m-j 
have  been  the  consequence.  Life  and  animaiionll 
hoved  to  have  long  ago  ceased  before  the  frigid  bbJ 

ImuI  reiy  prejudicitd  and  peroicions,  instead  of  salutary  e£kts;  ^ 
yrouldi  by  no  meaos,  have  answered  the  purposes  it  is  now  wa^»\ 
lerre  in  tlie  consUlutlon  of  the  universe :  for,  while  a  lar^ger  pH 
fkm  of  nitrogen,  or  asotic  gas,  which,  of  itself,  has  been  Tce^! 
be  peifcctly  unfit  for  the  support  of  aninsal  life  or  combustion, 
lave  inado  the  orgtns  of  respiration  move  in  a  too  langnid 
and  onr  Sres  born  too  slowly,  a  larger  proportion  of  oxygen,  of 
ii  called  the  vital  part  of  the  atmosphere,  (in  which,  by  a  tctt 
ing  experiment,  even  iron  itself  may  be  seen  to  bum,)  would  nod 
'htot^  had  a  contrary  efieet-— but  the  excitement  so  occasioned,  inibe^ 
mai  economy,  would,  the  sooner  have  been  followed  by  exhaustioB,^ 
the  temporary  blaae  of  tlie  lighted  taper,  would,  indeed,  io  the  «oM 
tile  poet,  <'  betoken  brei^ty  of  life."  There  are  a  few  remarks,  Uiefd 
S^  modem  ditcovery,  that  I  would  just  make  before  I  have  done. 

Hie  prdportibrts  of  the  component  parts  of  the  atmosphere  hare  b^ 
fMad  nearly  the  same  in  every  situation,  andin  every  climate,  andi^d 
tlty  of  Idr  taken  at  the  height  of  about  34,736  feet  above  the  oni 
Hlffkee,  by  means  of  a  balloon,  has  been  ascertained  to  contain  nd 
the  lame  proportions  of  oomponent  parts,  as  in  a  similar  quaotitr  I 
irtr  ceken  from  one  of  the  most  frequented  streets  of  Paris  j  Ic^ 
%omak  ha%  however,  asc^tained,  that  the  propoiiion  of  ozjgen  gvl 
grseter  in  a  ^iven  quantity  of  eir  over  the  ocean  at  all  limes^  i^ 
likewise  ia  thet  over  tlie  land  in  cold  weather.  This  deviatiosx^ 
pears  to  be  easily  accounted  for,  and  is  seemingly  a  eonsequeoa  i 
tfM  \mhst  etftte  ef  itve  atqiosFAiere  o%er  water,  which  has  tiie  powtr 
dilselvltt^  many  accidental  impurities  exhaled  from  the  soil,  v: 
whJofa  the  eir  if  oocasionally  impregnated.  In  winter,  theatmosplr 
ie.mocb  fVeer  of  impurities  v^wj  where  than  in  summer.— >&e  iZiJr 
M»*a  Gmtfoi  V^Sb  ^fthe  Naluted  HiUoiy  of  the  Atmnphere,  {c 
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of  the  north ;  and  when  winter  first  shook  his  hotajr 
locks,  the  great  pulse  of  nature  must  have  stood  stiU  I 

Another  wonderful  property  of  the  air  is  its  inviii* 
bUity ;  for  although  it  can  be  Tieard  in  the  howling  of 
the  tempest,  and^ft  in  the  pressure  of  the  gale,  and 
notwithstanding  the  number  of  bodies  which  are  eon* 
tinually  floating  in  and  mixing  with  its  substance,  it  ia 
still  too  fine  to  be  seen  by  the  keenest  eye.*  r 

But  although  the  atmosphere  is  of  itself  invinbJe  to 
the  sight,  it  is  the  transparent  and  happy  medium  of 
light  and  heat.  The  air  is  found  to  moderate  the  rays 
of  light,  to  dissipate  their  violence,  and  to  spread  a 
uniform  lustre  over  every  object.  Were  the  beams  of 
the  sun  to  dart  directly  upon  us  without  passing 
through  this  protecting  medium,  they  would  eithei^ 
bum  us  up  at  once,  or  blind  us  by  their  efi^ulgenc&;r 
but  in  passing  through  the  air,  they  are  reflecUd^  rer 
jractedy  and  turned  from  their  course  a  thousand  diffe-r 
rent  ways,  and  thus  are  more  evenly  difiused  over  the 
face  of  nature. 

But  this  is  not  all ;  for  by  means  of  the  air  the  beama 
of  the*  sun  are  not  only  rendered  tolerable,  and  the 
rays  of  the  light  more  copiously  and  equally  diffused 
through  creation,  but  the  advantages  of  heat  and  light 
are  lengthened  and  prolonged.     By  the  reflective  pro- 

*  A  beautiful  model  of  the  large  telescope  of  DrHerfichel,  was  som* 
time  ago  exhibited  by  Dr  Birkbeck  at  the  Mechanics'  Institution. 
**  Dr  Birkbeck  said,  be  had  been  informed  byDr  Herschel,  « that  th» 
pieces  of  dust,  soot,  Tapour,  and  other  impurities  of  die  atmosphere^ 
>vere  sa  much  magnified  by  this  powerful  instrument,  as  to  be,  on 
many  occasions,  an  insuperable  obstacle  to  observation,  and  almost  Xo, 
obscure  vision," 

Who  can  read  this,  without  ezclaimlng,*-It  is  well  for  man  that  he 
^  not  a  telescopic  eye ! 

X.3 
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pertj  of  iSm  fluid  which  mmt  always  be  in  proponm 
to  its  density,  the  heat  of  the  sud,  although  duly  at- 
tempered, muiM:  be  more  sensibly  and  uDiformly  felt 
ttear  the  surface  of  the  earth,  than  in  the  higher  regions 
of  the  atmosphere;*  while,  to  its  refractive  quality,  ve 
are  beholden  for  the  iteUight,  or  diat  surprising  phe- 
nomenon of  nature  by  which  we  appear  to  enjoy  the 
real  presence  of  the  sun  when  be  is  actually  below  the 
hbrizon  If 
Were  it  not  for  the  refleUive  quality  of  the  air,  bt 

WHICH  INDEED  THE  LIOHt  IS  PAKTED,  WC  WOuld  be- 
hold the  sun  in  his  splendour,  and  observe  a  brightoess 
m  that  part  of  the  lieavens  in  which  he  happened  to 
be  at  the  time,  but  oo  liurniog  round  bow  cheerless 
lirould  be  the  prospect ;  there,  darkness  visible  would 
yeign  in  the  heavens,  although  the  stars  and  planets 
would  glimmer  at  noon  day  ;|  and  were  it  not  for  the 
refractive  property  of  this  fluid,  by  which  the  oblique 
tays  of  the  great  luminary  are  broken  off  from  a 
straight  course,  and  turned  towards  tbe  earth,  the 
transition  from  the  horrors  of  night  to  the  light  of  da; 

*  Of  the  colder  temperature  ef  the  air  in  the  higher  regions,  we 
bAd  fta  ezainple>  soto^  y^ars  ago,  in  the  freesing  of  the  valve  of  Mr 
Sadier*ii  balloon  at  a  c^taiii  height,  while  tbe  inbabitants  of  Londoo 
enjoyed  the  mild,  or  rather  warm  temperature  of  a  summer's  day. 

f  For  the  lietter  understanding  of  this,  let  any  person  pataahiUiD^ 
into  a  basin,  and  then  retire  unlit  be  can  just  observe  its  ooter  edge 
vifible  over  the  inner  edge  of  the  vessel ;  in  tliat  po^itioo  let  some 
person  fill  up  tbe  bastn  with  water,  tlie  whole  sUilling,  by  being  seen 
through  a  denser  mediom,  will  instantly  become  visible  to  the  penoB 
vtio  could  only  befoie  observe  ite  outer  edge. 
'  f  ']|f«  de  Saufsure,  when  on  the  top  of  Mont  Blancv  wbicfa  is  eb* 
isbyl  5101  yards  above  tbe  level  of  the  sea,  and  wbere  conseyiendy 
the  atmosphere  must  be  yxioi%  rare  then  ours,  says,  that  the  moM 
alione  with  the  brightest  splendour  In  tbe  midst  of  a  sicy  biack  i& 
ebony  ;  while  Jupiier,  rayed  like  the  sun,  rose  fixnn  behind  t 
taio&iatheeast^ 
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must,  have  been  fmiarUaneous ;  and  inst^  «f  tboo^ 
beneficial  harbingers,  by  which  the  outgoings  of  tb^ 
morning  and  evening  are  made  lo  rejoice,  ^nd  the  I<H9g 
and  dismal  nigh  is  of  the  polar  regions  stript  of  tbeur 
horrors,*  the  optic  nerves  would  have  been  overpowerr 
ed  bj  the  sun  rising  in  all  bis  glory,  and  the  racmeiit 
he  sunk  beneath  the  horizon,  the  bewildered  tcav^lkr 
left  to  grope  in  the  darL 

Although  the  air  cannot  be  frozen,  or  perceived  hj 
the  eye,  for  the  wise  reasons  already  noUced,  yet  it  i9 
capable  of  being  condensed  and  rarified  to  an  astonisb* 
ing  degree  ;-|-  and  by  these  remarkable  piDperties,  to^ 
gether  with  its  weight  and  elasticity,  it  is  admirably 
fitted  for  some  of  its  most  essential  uses,  and,  perhaps^ 
none  more  so  than  for  the  business  of  animal  respiration^ 

Perhaps  some  of  our  readers  may  be  surprised  at  the 

*  Tbe  twilight  is  said  to  be  of  longer  duration  at  the  Poles  than 
anywhere  else;  there,  the  sun,  reflecLiog  bis  rays  obliquely,  and  not 
unking  much  below  the  horisson  of  the  neighbouring  people,  thni 
fights,  though  long,  are  almost  all  along  atleucled  wiih  twilight ! 

t  So  much  so,  that  tbe  air  in  a  house  may  be  so  compressed  as  to  be 
made  to  enter  a  cavity  not  larger  than  the  eye  of  a  needle*  and  .the 
contents  of  a  nut-sliell,  so  expanded,  as  to  liil  a  sphere  of  unknown 
dimensions !  Sir  Isaac  Newton  thinks  the  air  capable  of  difiusing  it- 
self into  above  a  million  of  times  more  spaco  than  it  before  possessed  I 
and  among  the  discoveries  of  late  years,  it  is  meniioncd,  that  '<  Mr 
Perkins  has  compressed  atmospheric  air  to  such  a  degree,  that  a  small 
portion  of  fluid  appears  at  the  cud  of  the  compressed  column**' 

t  In  this  act,  so  necessary  for  the  prolongation  of  life»  theBir,  bj 
its  weight  and  condensing  power,  is  forced  and  compressed  into  the 
lungs,  while,  by  its  elastic  and  expanding  properly,  it  is  thrown  out 
again  in  the  act  of  breathing,  and  it  is  .amazing  what  a  quantity  of 
air  is  consumed  in  tljis  manner.  The  two  processes  of  inspiration 
and  expiration  generally  alternate  with  each  other,  v^hile  the  body  1» 
at  rest,  about  tweoty  tim^  in  a  minute.  If,  therefore,  we  adopt,  from 
Dr  Menaies'  experiments,  forty  cu'ulc  inches,  as  the  average  bulk  of 
air  inhaled  and  exhaled,  it  will  follow,  that  a  full-grown  pecsott  i»t 
Ipires  4)3/)CO  CMhi^  inches  in  an  hour,  or  1, If  2,000  cubic  inches  ia 
^e  couvse  of  a  day;  a  quantity  equal  to  about  79  hogshead&I 
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tare  mention  of  ihe  weighi  of  a  substance,  which  Iu» 
been  proverbially  compared  to  a  trifle  for  its  lightness; 
and  they  may  wonder  still  more  to  hear  of  its  e2(u- 
UcUiff  when  they  have  been  taught  to  consider  it  as 
an  unresisting  medium ;  but  what  wiirsuch  think  when 
wfe  boldly  assert,  that  we  are  literally  plutiged  into  a 
9€a  tfair^  and  of  such  gravity  and  pressure,  as  to  be 
equal  (according  to  a  computation,  in  which  the  num- 
ber of  square  inches  are  taken  into  account,  and  allow- 
iag  the  weight  of  15  lbs.  on  every  square  inch,)  on  the 
body  of  a  man  of  moderate  size,  to  the  weight  of  nearlj 
40,000  lbs. ! 

.  **  Tremendous  consideration,''  says  Mr  Hervey, 
*'  should  the  ceiling  of  a  room,  or  the  roof  of  a  house, 
fall  upon  us  with  half  that  force,  what  destructive  effects 
must  ensue  !  Such  a  force  would  infallibly  drive  the 
breath  from  our  lungs,  or  break  every  bone  in  our  bodies, 
yet  so  admirably  has  the  divine  wisdom  contrived  this 
aerial  fluid,  and  so  nicely  counterpoised  its  dreadful  power, 
that  we  receive  not  the  slightest  hurt ;  we  sufier  no  man- 
ner of  inconvenience,  we  even  enjoy  the  load.  Instead  of 
being  as  a  mountain  on  our  loins,  it  is  like  wings  to  our 
feet,  or  like  sinews  to  our  limbs.  Is  not  this  common  ordi- 
nation of  providence,  thus  considered,  something  like  the 
miracle,  of  the  burning  bush ;  whose  tender  and  com- 
bustible substance,  though  in  the  midst  of  flames,  was 
neither  consumed  nor  injured.^  . 

But  how  are  we  to  account  for  this  miraculous  pre*  i 
aervation  P — It  is  owing  to  the  elasticity  or  spring  of  i 
the  internal  air  within  all  bodies,  which  although  small  | 
in  proportion,  is  wisely  made  to  balance,  resist,  and 
equiponderate  that  which  is  without^  notwithstandiag 
the  height  of  its  column.    ~    ' 
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Ahhoagh,  in  casting  our  eyes  upward!i»  we  do  Mt 
observe  any  boundary  to  the  vast  expanse,  we  are  not 
to  consider  that  the  atmosphere  is  unUmited.  On  the 
contrary,  we  are  taught  by  the  most  rational  calculi^ 
tions,  that  if  it  extend  much  beyond  45  or  50  miles,  it 
becomes  so  exceedingly  rare,  as  to  be  unfit  for  the  pur- 
poses for  which  the  lower  regions  are  so  well  adapted.^ 

The  atmosphere  has  its  limits  as  well  as  the  ocean,  be» 
fond  which  it  cannot  pass;  and  not  only  are  thos^ 
massy  bodies  which  are  made  to  move  in  die  lower 
parts  of  this  great  outwork  of  our  globe,  confined  by 
laws,  firm  as  chains  of  adamant,  but  the  thinnest  va» 
pour,  the  minutest  atom,  the  most  subtile  effluvia  that 
ascend  the  higher  regions,  and  gain  as  it  were  the  out- 
skirts of  creation,  are  checked  in  their  career  by  thf 
powerful  mandate  of  the  Goo  of  natu&b,  and  forced 
to  return  and  execute  his  orders. 

Happy  indeed  for  the  world  is  this  ordination ;  fo^y 
if  the  philosophical  axiom  be  true,  tliat  things  must 
X)ntinue  as  at  the  beginning  with  respect  to  the  quan- 
tity of  matter  contained  in  the  universe,  and  that,  if  it 
(^ere  possible,  that  a  single  atom  could  be  lost,  the  bar* 
tnoDy  of  creation  would  be  destroyed,  what  direful  coo- 
sequences  must  ensue,  were  the  daring  spirits  of  adven* 
turous  men  not  confined  by  unalterable  laws,  and  th^ 

*  The  atmosphere,  at  the  height  of  50  miles,  is  said  to  be  so  rare* 
hit  it  has  no  sensible  effect  on  the  rays  of  UghL  At  the  height  of 
t5  miles  it  loses  tlie  power  of  refraction ;  at  41  miles  it  is  supposed 
^  be  rariSed  to  that  degree,  as  to  oixupy  dOOO  times  the  space  it  doea 
^«re ;  and  Dr  Gregory  observes,  that  it  is  generally  agreed  that  them 
tfe  no  clouds  at  the  height  of  4  or  5  miles.  It  is  seldom,  indeed,  su^ 
Scicntly  dense  at  the  height  of  two  miles  to  be  able  to  bear  up  the 
douds,  so  that,  to  whatever  perfection  our  modern  aeronauts  may 
bring  the  art  of  Cat  loon  navigation,  there  is  not  the  smallest  proba- 
bility, of  Uielr  being  able  to  escape  from  the  earth  to  another  planets 
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ianperceptible  atoms  which  float  in  the  atmosphere  k 
laid  under  xestraint,  by  that  command,  wiudi  «ju 
the  troubled  waves  erf"  the  ocean,  <*  HUkertoAailih 
comey  biU  no  further" ! 

THE  USES  OF  THE  ATMOSPHERE. 

We  have  ah-eady  mentioned  a  few  of  the  uses  of  tl 
invaluable  and  all-pervading  fluid,  in  our  humble 
tempt  to  point  out  some  of  its  most  remarkable  pu 
arities,  we  now  proceed  to  notice  a  few  more  of 
many  unspeakable  blessings  and  advantages,  deri 
from  this  necessary  appendage,  which  the  boukti 
SBNEFACToa  OF  THE  HUMAN  AACE  has  attached  tfi| 
globe. 

The  air,  in  a  peculiar  manner,  may  be  said  to 
stitute  the  very  essence  of  which  life  is  made, 
days,  it  has  been  observed,  ^e  might  live,  or  eveDi 
mcmths,  without  the  light  of  the  sun  or  the  glimmi 
of  a  star,  whereas,  if  we  are  deprived  only  for  a 
minutes  of  this  serial  support,  wa  sicken,  we  faint,  M 

How  thankful  then  ought  we  to  be,  that  of  tU 
dispensable  necessary  of  life,  no  person  can  depriri 
The  treasures  of  the  earth,  the  verdure  of  the  i 
aaid  even  the  refreshments  of  the  stream,  often  c^ 
bute  to  the  luxuries  of  the  great,  while  the  less  foi 
ate  can  only  behold  them  as  humble  spectators;^ 
in  the  words  of  an  eminent  naturalist,  "  the  air,l 
mitations  can  hound,  nor  any  landmarks  restnuB. 
this  benign  element,  all  mankind  can  boast  an  i 
possession ;  and  for  this,  we  all  have  equal  obligaj 
toJIeaven,'' 

It  is  equally  beneficial  to  all  the  branches  of  the  I 
mal  creation ;  for  although  some  creatures  dwell  u} 
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very  bovrels  of  the  earth,  or  swim  in  the  unmeastkrable 
depths  of  die  sea,  yet  it  has  been  demoDstrated  by  ex« 
periment  that  no  sooner  are  they  totally  deprived  of  ur 
than  they  cease  to  live. 

Plants  are  also  dependent  on  the  air  for  support  and 
nourishment,  and  they  cannot  possibly  exist  without  it 
They  are  continually  imbibing  fresh  nutriment  fnom 
the  atmosphere.  It  is  this  wondrous  fluid  that  helps  to 
transfuse  vegetable  vigour  into  the  trunk  of  the  mighty 
oak,  and  gives  a  blooming  gaiety  to  the  spreading  rose. 

By  the  same  air,  also,  that  preserves  animal  and .  ve- 
getable life,  ^me  is  fed  and  cherished. — ^We  all  know 
the  utility  of  fire,  and  the  many  inconveniences  to 
which  we  would  be  exposed  were  we  deprived  of  that 
necessary  element,  but,  without  air,  in  vain  would  the 
faggots  be  pled  in  a  heap — in  vain  would  we  apply  the 
liglited  torch.  Every  attempt  to  set  the  coals  in  a 
4)laze,  in  order  to  render  our  habitations  more  comfort- 
able during  the  chilling  damps  of  winter,  and  every  e& 
fort  to  di^el  the  midnight  gloom  by  the  cheering  can- 
dle, would  prove  abortive.  Take  but  away  the  sur- 
rounding air-^life  expires,  and  the  lighted  taper  goes 
out  in  darkness.* 

And  how  wisely  is  its  consistence  calculated  for  an- 
swering these  important  purposes.  It  is  neither  too 
thick  nor  too  thin ;  too  gross  or  too  attenuated.  It 
nishes  with  ease  into  our  lungs  in  order  to  inflate  them 
in  the  act  of  respiration  ;  it  forces  its  way  into  the  most 
niinute  tubes  of  the  vegetable  tribes.  In  fact,  as  Mr 
Derham  observes,  it  is  a  subtile  and  penetrating  matter, 
"  fit  to  pervade  other  bodies,  to  penetrate  into  the  in 

*  An  m^imury  candle  is  said  to  consume  about  a  gallon  of  air  in  a 
nunutei 
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nbit  reoesses' of  nature;  to  exote,  anknte  and vft& 
uaKze ;  arid,  in  sbort^  to  be  the  very  sod  oC  tluslon 

But  what  IS  very  remarkable^  .tbb  wonderful  Imj^i 
faeeeisary  for  the  existence  "of  bodres,  is  abo  madesi 
<lF  'as  a  moit  powerful  i^nt  in  the  hand  of  pitnida 
Ibr  their  destruetion.*  It  is  a  cAaof  codUddIii;^ 
kinds  of  menstroa,  and  consequendy  passesangpov 
fbr  dissolving  all  bodiesl,  by  which  means  manj  tta 
•which  wottid  prove  nuisances  to  the  world  are  pnti 
<of  the  way,  and  reduced  to  their  first  principles. 

The  air,  as  well  as  being  the  medinm  of  light  a 
■^sion,  is  diso  the  great  vehicle  of  sound,  senrin! 
jDonvey  to  the  ear  by  its  undulating  motion,  alia 
diversity  of  noise  and  modulation  of  tone,  necestrr 
warn  us  of  impending  danger,  or  -attract  oinr  atteoo 
4ind  regard.^f-  **  As  I  t^alk  across  the  streets  of  L 
<lon,^  sajrs  the  mniable  Hervey,  "  with  my  cjei 
gaged  on  other  objects,  a  dray,  perhaps,  with  ail 
loed,  is  driving  down  directly  iipon  me.  TbB  air,  U^ 
v^^UofU  friend,  in  pain  for*  my  welfare,  inuneci^ 
takes  the  alainn ;  and  while  the  danger  4s  at  a  coij 
erable  distance,  dispatches  a  courier  to  advertise  lo^ 
-Ae  approaching  miscliief.  The  air  wafts  to  our  se^ 
all  the  modulations  of  tmmc,  and  the  more  agreti 
enteitainment^  of  refined  conversation.  Wboi  Cki 
txines  her  song,  or  the  nightingale  inntetes  her endi^ 

....        .  ,  , — _, — , — _ 1 

*  Metallic  substancea  ara  yaluable  far  tlieir  di^rabiUty  in  n^ 
the  effects  of  liuinidity  and  of  air ;  but  Boerhaave  asserts,  that  he  i 
'Seen  pillars  of  iron  so  reduced  by  aii*,  that  they  might  be  etumbi^ 
di^st  between  tbe  fingers* 

f  When  the  ferial  waves  meet  with  an  obsrade  which  is  hard, : 
'43f  a  regular  sutiaot,  they  tste  rtflected,  and  the  r*^»f*^  aoc» 
<»Uedan«e4o, 
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Hig  voice ;  when  she  heightens  every  melodious  note 
inch  her  aiiobbd  eeobbmek's  name;  when  wisdcin 
takes  its  seat  on  Mitid'0  tongue,  and  flows  in  persptcu* 
eus  periods  and  instructive  truths  amidst  the  chosen 
drcle  of  his  acquaintance :  when  benevolence,  asiociat^ 
ed  with  persuasion,  dwell  on  Nicander*e  tips,  and  plead 
the  cause  of  injured  innocence  or  oppressed  virtue >p-4 
when  goodness,  leagued  with  happiness,  acconpaoj 
EusMus  into  the  pulfNt,  and  reclaim  the  libertineirom 
the  slavery  of  his  vices ;  disengage  the  infidel  fvom  the 
fascination  of  his  prejudices ;  and  so  affectionately,  so 
pathetically,  hmte  the  whole  audience  to  partake  the 
unequalled  joys  of  pure  religion — ^in  all  these  casestbe 
ttr  distributes  every  musical  variation  with  the  utmost 
exactness,  and  delivers  the  speaker'^s  message  with  the 
most  punctual  fidelity/' 

The  air  also  **  undertakes  to  convey  to  our  nostrils 
tbeextvemely  subtile  effluvia  which  transpire  from  odo» 
riferous  bodies.  Those  detached  particles  are  so  im- 
perceptibly  small,  that  they  would  elude  the  most  c«re^ 
ful  hand,  or  escape  the  nicest  eye;  but  this  trusty  de^ 
pository  receives  and  eecorU  the  invisible  vagrants  with- 
out losing  BO  much  as  a  single  atom,  entertaining  us  by 
this  means  with  the  delightful  sensations,  which  arise 
firom  the  fragrance  of  flowers ;  and  admonishing  us,  by 
the  transmission  of  offensive  smells,  to  withdraw  from  an 
unwholesome  situation,  or  beware  of  pernicious  fbod.^ 

Thus  does  the  air  administer  to  the  senses  of  seeing, 
cf  hearing,  and  o(  smelling.  Happy,  however,  ought 
"^e  to  account  ourselves  that  being  so  often  surcharged 
with  noisome  effluvia  and  noxious  vapours,  it  does  not 
render  these  susceptible  to  the  taste ;  and  although  it 
certainly  is  a  body  corporeal,  and  may  at  times  be  felt, 
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jet  its  rett^ltaiioe  in  ordioary  cases,  when  it  isuaapit 
ed  and  unconfined,  isso  uodistiDguishableasUxxa 
iion  no  inoonveoienoe  to  the  touch, 

The  region  of  the  atmosphere  is  the  great  thonop. 
fare  to  the  feathery  creation — ^it  is,  if  we  aiay^spav 
the  king's  highway  for  the  fowls  of  heaven, — ^wheretiki 
parfpnn  their  lengthened  journeys  witli  espediUoDn 
safety,  and  range  and  expatiate  beyond  thereai^. 
danger. — It  is  by  this  dement  also,  that  theinhabiu: 
of  the  waters  is  enabled  to  work  his  little  philosopL 
engine  with  effect,  for  without  the  aid  of  thisstiiu 
fluid,  the  empty  vesicle  would  have  regained  a  p 
of  useless  lumber. 

What  part  the  air  may  be  commissioned  to  ad. 
keeping  the  waters  of  the  ocean  within  bounds  veti 
not  take  it  upon  us  to  say,  but  there  is  one  ven.^ 
Hiarkable  fact  mentioned  by  Professor  Jameson,! 
having  been  observed  in  the  Frith  of  Forth,  viz.  t^ 
<< during  the  depressed  state  of  the  Barometer,:; 
waters  of  the  ocean  have.be^n  observed  to  risefaig^ 
than  usual/* 

.  We  cannot  as  }^t  say,  <<  there  go  the  baBoom,^ 
ihe  atmospherci  like  the  sea,  had  become  the  establi^ 
ed  medium  of  commerce  and  of  travelling ;  hut  thej 
bB»  already  attained  to  such  a  degree  of  perfection  I 
Ib9  xendcr  it  not  improbable,  that  a  voyage  in  thf  | 
will  be  regarded  one  day  by  the  generality  of  manki:| 
with  less  awe,  than  was  evinced  by  those  who  first  fj 
nessed  the  .adventurous  navigator  push  his  bark  on:  I 
light  of  land,  beyond  the  two  mountains  at  the  J 

*  Query,  May  do(  some  of  Ibe  tempoiwy  invasions  of  the  &^ 
recounted  for  in  this  manner? 
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trance  infD  the  MedWerranean,  cklted  bj  the  anetenU 
the  pAhts  of  Hercules.* 

As  aH  the  rivers  run  into  the  sea,  and  deposit  their 
contents  in  its  capacious  bosom,  so  do  all  the  exhala- 
tions that  arise  from  terrestrial  bodies  ascend  into  the 
atmosphere.  To  this  capacious  alembic  take  their 
flight,  not  only  the  aqueous  vapours  which  proceed  from 

*  From  wbat  it  said  in  the  expUnation  of  the  pUte  in  our  finl 
Tolume,  it  will  be  seen,  that  we  have  no  hopes  of  Balloons  becoming 
extensively  useful  as  JSriai  Vehiclett  or  means  of  conveyance,  itntu 
some  means  have  bean  devised  for  giving  them  a  boriiontal  impulse.-* 
When  this  may  be  effected,  it  is  impossible,  with  any  degree  of  cer- 
tainty, to  say ;  butt  after  asking  the  questions, — What  has  become  of  M. 
Mignoretti  of  Bologna,  who,  it  was  announced  in  the  daily  papers 
several  years  ago,  had  discovered  a  method  of  giving  horizontal  direc- 
tion to  bfiUooBs ;  and  of  Mr  Leinberger,  the  ingenious  macbine^^naker 
at  Nuremberg,  mentioned  in  the  Literary  Gasette  of  the  241b  Jui^ 
1821,  as  having  asserted,  that  he  had  solved  this  important  problem* 
We  wonld  just  quote  the  following  information  from  a  newspaper  of 
the  present  month  to  show  our  reaiders  that  this  great  denderatum  19 
balloon  navigation,  is  not  lost  sight  of  by  our  adventurous  and  inge- 
nious countrymen  :^-  ' 

*'  Mrosta^ion. — Mr  Green  having  new  made  three  noetuifial  aseenla^ 
says  be  is  decidedly  of  opinion  that  there  is  less  danger  or  difficulty  io 
making  an  ascent  in  a  calm  moonlight  night  than  at  any  other  titne. 
The  temperature  of  the  air  being  then  more  equable,  tbe  balloon  ia 
not  exposed  to  those  alternate  rarifications  and  condensations,  which 
4n  the  day.  time  cause  much  trouble  to  the  aeronaut.  The  air  is  also 
more  frequently  in  -  a  state  of  perfect  calm  at  night<fall  than  at  any 
other  time  ;  and  from  this  circumstance,  Mr  Green  entertains  a  strong 
conviction  that  he  shall  be  able  to  accomplish,  to  a  certain  extent, 
the  denderalum  of  atrial  navigation.  ..  .  r 

^  The  principle  on  which  the  machinery  is  founded,  is  the  resisi- 
ing  power  of  the  air ;  and,  with  a  view  of  taking  advantage  of  tfais» 
the  machinery  is  constructed  so  as  to  act  like  a  bellows  in  pourings 
considerable  and  continual  stream  of  air  in  a  direction  opposite  to  that 
in  which  he  wishes  the  balloon  to  move.  The  efiect  is  expected  tolio 
produced,  by  the  resistance,  the  current  thus  created,  will  receivei,  in 
striking  against  the  sheet  of  air  against  which  it  is  directed.  The  r^ 
suits  of  several  experiments  which  Mr  Green  has  made,  have  so  ^on- 
^inced  him  of  the  truth  of  this  theory,  that  he  has  already  bad  ma- 
chinery made  for  the  purpose,  which  it  is  his  intention  of  trying,  the 
first  opportunity.  The  weight  of  the  machine  is  only  1 9  lbs. — ItwUl 
discharge  70,000  gallons  of  air  in  8  minutes." 
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the  8ea«  the  riter«,  and  owist  pluces  of  the  earUi»  but 
the  steam  or  smoke  of  things  malted  or  burnt;  the  per* 
spiring  fumes  of  whatever  enjoys  animal  and  TegeUble 
life ;  and  the  effluvia  they  emit  when  deprived  of  it, 
and  in  a  state  of  putresceaee.     How,  then,  it  nay  be 
asked,  is  this  heterogeneous  mass  preserved  from  cor* 
ruption  and  purified  from  its  offensive  qualities?  for  if 
by  respration,  flame  and  putrefaction,  air  is  rendered 
unfit  for  the  support  of  animal  life,  there  can  be  do 
doubt  (as  Dr  Paley  observes)  by  the  constant  opers^ 
tion  of  these  corrupting  principles,  the  whole  atmos- 
phere, if  there  were  no  restoring  causes,  would  come  at 
length  to  be  deprived  of  its  necessary  degree  of  purity. 
Among  these  causes  ttie  doctor  mentions  one  wbidi 
we  have  already  noticed,  viz.  vegetation ;  and  another, 
agitation  with  water  ;  both  of  which  hare  been  proved  I 
by  experiment  to  have  the  effect  of  atmospherical  i& 
storatives,*  and  in  as  far  as  the  lower  regions  are  cos*  I 
eemed,  these,  on  account  of  their  wide  extension,  must 
be.  attended  with  most  beneficial  consequences ;  but  as  I 
the  sea,  for  its  purity,  is  not  dependent  on  any  one 
cause,  so  the  atmosphere,  besides  these  external  resUv 
ratives,  will  be  found  to  contain  in  its  own  bosom  a  I 
eorrecting  principle,  which  developes  itself  by  its  salu- 
tary operat'ions ;  as  we  shall  have  occasion   to  notice  | 
in  our  next  chapter,  when  speaking  of  some  of  the  most 
remarkable  of  the  phenomena  of  the  atmosphere.         | 

■  •  A  flprig  of  mint,  corked  op  wHh  a  smal]  portion  of  foul  air,  pbn^  i 
-fe  the  lightp  renders  it  again  capable  of  supporting  light  and  B•n^-  I 
«mI  the  foulest  air,  shaken  in  a  bottle  with  water  for  a  safBdert 
length  of  time«  reeov«rs  a  great  degree  of  ils  pnrity.-^Hers  we  set  I 
the  salutary  efl^ets  of  ttwms  and  tempestf — the  jesty  waves,  whicft  | 
eonlbund  die  facaren  and  the  sea,  are  doing  the  Terj  thing,  but  upon 
alargarsoala^  which  waadottein  IbelMiCtle!  j 
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CHAPTER  XLII. 

ATliOSPRERIC  PHENOMENA,  METEORS,  &e. 


A  Caha— «. 3toim-«Tb9  Wind,  diffimnt  fonm  it  astuinM-^  Squill 
— a  Gale — a  Hurricane — a  Whirlwind — a  Tornado — The  TypbooA 
— the  Kamsin — ^the  Simoom — ^tbe  Harmattan — the  Sirocco,  or  th« 
Samiel — Trade- winds-^Land  and  Sea  Breezes- — Monsootia-- 
E^IBinncOal  Oal«i— £)etiaa  and  Omntliian  windt^Pitar  Mna#as 
^Ekeiric  fliud**XbuBdar  aad  Ligbfniag— Wikl-fira— Avram 
Boreaii^— Fire  Balls— Failing  Slara— Castor  and  FoUuz,  or  Si 
Helmo's  Fire — Fiery  Dragon — Skipping  Goat — Dart  and  the  Lamp 
— Phosphorescent  Meteor — Ignis  fatuus,  or  Will- with-the- wisp— 
Zodladd  lights^  and  Magellanic  douds — "Watemv  Mavioas— Fogs, 
Mists  and  Dew— *Cloiidt— ^Rain-^Snow^-rHail— Hoar-fMu- 
Water-apoiits— Celestial  Aiqpearancea — The  Rainbow — ^Lanar  Bain^ 
bow^Halos — The  Parhelia  and  Paraselenes — Corona — The  Ln- 
roinoixs  Arch — Looming,  Fata  Morgana,  or  Mirage — ^rial  Sha- 
dows.>.Ship  in  the  clouds — Uses  of  Atmospheric  Phenomena,  Ac. 
— LBJsqpi  to  be  learned  from  the  SUumry  appeanmcts  in  the  beaTtns*' 


**  C^vDkat  in^fHniani  .use  to  kvman  kindf  ■    «- 

To  what  great  endt  tubfervient  is  the  wind  ? 

VThett^er  HC  asrial  actwe  yvpour  Jiiee,  -y 

It  drives  the  clouds,  and  ventilates  the  skies  ; 

Sweeps  from  the  earth  infection*  s  noxious  train. 

And  swells  to  wholesome  rage  the  sluggish  main  /** 

I  '  ■     *MV  mists  ofwf  exhalations 
From  hUl  or  streaming  lake,  dusky  or  gray, 
Ih  honour  to  the  world's  aaiAT  authoe  rise  .- 
Bising  or  falling,  still  advance  aa  praise,** 
"  Who  maketh  the  clouds  his  chariot  /  who  walketh  upon  the  wings  ^ 
Me  teind.^' — ^tsalk s,  civ.  S* 

**  Outi/tke  south  Cometh  ike  whirlwind,  and  oM  out  tfthe  north* 
ffast  thou  entered  irtto  the  treasures  of  the  spow  ;  or  hast  thou  seen  thg 
treasures  of  the  hail?  Hath  the  rain  afatfier?  or  who  hath  begotten  the 
drops  of  dew  ?  Canst  thou  send  Ughtoings  that  they  majf  go,  and  say 
unto  thee.  Here  we  are  ^'*— job  zxxvU.  9.  and  xxxviii.  S2,  28,  d5«  ^ 
**  I  do  set  my  bow  m  the  cloud^'^^OKV,  ix;  13* 

SonsTiMfis  there  is  a  profound  calm.    Every  wind  is 
hushed^  not  a  zephyr  breathes  over  the  faceof  creation^. 
.  Y.8      . 
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and  not  a  breeze  disturbs  the  glassy  expatise  of  the 
lake;  but  the  appearance  is  deceitiUI  and  short-lived^ 
all  cm  ^  midden  the  vind  is  heard  rastKng  among  the 
branches — ^it  gathers  strength  as  it  proceeds,  and  grows 
up  into  the  majesty  of  a  storm.  Now  the  ra^ng  few- 
pest  spends  its  fury ;  houses  are  swept  from  their  foun- 
ddtions ;  navies  are  rept  froqi  their  anchors ;  trees  «re 
torn  up  by  the  niota.  This  we  call  wind  ;-**^nd  whether 
its  effisets  appear  in  the  suddenness  of  the  squcUl,  in  the 
fbry  of  the  gaUj  the  violence  of  the  hurricane^  the  im- 
petuosity of  the  whirlmndy  the  cold  conflicting  gusts  of 
the  tonwdoy  the  fuddeo  shifting  of  the  typJwon,  the  e- 
laotricol  appearances  of  the  kamsiny  the  putrid  effluvia 
of  the  simooffif  the  dryness  of  the  JiarmaUan^  the  dele- 
teriousness  of  the  sirocco^  or  the  mortifying  influeoce 
of  the  wmidj  it  becomes  us  not  to  repine  at  the  djs- 
p«Mati<Hl0  of  the  Almighty , or  accoual  those  at  depknable 
evils  which  are  wisely  sent  us  for  the  best  of  purposes. 
We  have  already  noticed  the  bad  effects  that  would 
accrue,  were  it  not  for  the  agitation  of  the  ocean ;  but 
more  dreadful  would  be  the  consequences 

Did  nddwr  air  nor  ocean  feel  tiie  wind.* 

It  is,  however,  happily  so  ordered,  that  where  putre- 
fiu^ion  in  a  state  of  quiescence  would  soon  prevul, 
wholesome  breezes  and  salutary  gales  alternately  spring 
up  to  sweep  destruction  from  the  serial  fluid,  and  where 
bwt  is  felt  to  an  aknniog  degree,  the  atmosphere  ex- 
tends its  airy  wings  to  fiin  a  fainting  world  !f 

This  principle  (at  Dr  Gregory  observes,)  «« we  fioA 
vedi^ed  on  a  great  scahs  in  what  are  called  the  trade 

.  *  Motioa  U  the  Soul  of  the  .Uoivcrid.:   it  |s  m^ neoesmrj  in  ll««^ 
M  in  the  ooenn,  and  both  are  no  Ies4  indispensable  than  the  motion  ^ 
t^  tap  in  plants,  and  the  oirenJation  of  the  hlvodLin  aBisnh^ 
t  An/  thing  that  cut  destfoj  the  aq«Uibriam  of  the  air,  praducttb 
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sMttir,  wfaidi  bipv  oontteotly  fiom  cost  to  wetip  'mm 
the  equf  tor.  The  sun  riies  in  the  east  and  aets  in  lUb 
west,  ocHMcqaiQlly  the  air  will  be  heated  gnuliially  froni 
east  to  weal,  and  the  wind  will  blow  in  that  direetieD/^ 
Tile  aame  eauie,  diit  aathf»r  remarks,  will  astpbdii 
^  the  land  and  sea  breezes  in  the  tropioal  dUnates  ^^ 
and  the  fnoneoons^  though  the  thaoiy  rf  them  be  mere 
complicated,  erigjinate  in  the  same  catise. 

The-  Equthodial  galee  so  well  kno^nin  our  cfimate? 
the  JgkeUm  wind,  wbieh  commenoea  in  Jqly,  ani 
bkywB  from  ncMth  to  south  for  six  weeks  on  the  north 
eoaat  of  the  Me«fiterranean,  and  along  the  shores  ef 
Africa ;  and  the  Ortmthiany  whieh  coromenoes  in  March 
and  blows  ftom  the  S.W.  for  a  period  equally  long, 
croesing  the 'Mediterranean  from  the  south,  and  sweep- 
ings over  MaeediMiia  and  Greece ;  may  also  be  traced  to 
MAilar  nati)rat  causes,  although  our  limits  do  not  per- 
mit us  to  dwell  upcm  them. 

And  as  it  is  not  only  necessary  that  there  be  a  con- 
tinual agitation  kept  up  in  the  ocean  by  means  of  the 
tides  and  Qurreats,  but  in  order  tp  preveM  its  waters 
from  being  contaminated  by  those  numerous  toads  of 
filth  which  are  from  all  quarters  poured  into  it^  it  is 
also  requisite  that  it  be  furnished  with  something  of  a 
correedng  nature^  which  it  has  in  its  saltness :  ee,  in 
the  atmosphere,  besides  the  perpetual  motion  kept  fip 
in  it  by  means  of  the  winds,  and  the  beneficial  conse^ 
quences  proceeding  from  vegetation  and  the  agitatiM 
olP  the  waters,  there  must  be  also  some  correcting  qua^ 
lity,  especially  prevalent  in  the  upper  regions,  where* 

«ncb  «  vtretm  or  ciment  as  we  csU  wind ;  so  the  same  thiqg  which, 
renders  wind*  necessary,  causes  it  to  arise,  iind  blow  firom  that  quarter 
fiMMB  wheaoai  it  diottU«0iBe» 
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ttoinbelr  4if  die  mrnst  noxidus  psitieles,  itnd  a  oonttdcN 
Me  quantity  oF  vkiatdd  effluvia  must  ascend^  perhaps^ 
htjaad  tlie  reach  of  the  xither  punfying^i^eiits.  This, 
it  is  |nrobable».  i&  the  cUef  eatne  of  those  Duneipasjiery 
ttfiftora  which  .are  seen  in  so  fitanydiireoticws  trevening 
theinmie&skj  of  i^ace,  and  which»  we  b^ve  reason  to  be* 
lievei  ar^  but  bo  many  modificadoiis,  or.  effects, of  tbe^ 
iricfluidj  which^though  it  is  found  topervade  the  whole 
suss  of  creatioa,  is  sof^sosed  to  be  a^ueh  more  copious 
10  tha  upper  than  an  the  lower  parts  of  the  atmdqpbav^ 
r  In  the  iower  regions  of  the  air,  iad^,  die  tremeod- 
Qua  noicte  of  the  thuinder  is  heard  and  the  vivid  Kghimngi 
are  sumeiiniesseen  to  flash ;  but  far  more  freqneiit  we 
may  supposet  i8  the  busy  working  of  the  ligfitiw^  io  the 
bigh«r  regions,  although  it  may  be  concealed  by  the  den- 
tttyofilalower  extremities  at  times  from  our  view.  The 
glanmg  of  the.  wtld^re^  (as  the  vulgar  style  it^)  and 
the  playful  skipping  of  the  aurora  boreidiSf  give  us  suf« 
ficient  inlimatioDi  that  in  the  ^knt  hours  of  rest  and 
r^9po^  the  eaKAT  gomssv^vatoe  of  katuus  still  con* 
tinues.  busily  employed*  in  the  unceasing  operations  of 
h^  pravideoce^ 

;  Be^des  these,  which  may  be  called  the  priapipal) 
t)ic^  are  also  a:number  of  uher  fiery  meteors.  Fke^ 
tifU^f  in  all  the  glai^  of  terrific  magnificence,  are  spine- 
tim^ft-s^ep  to  rush  across  the  hemisphere.  Fatting  start 
ace  observed  to  shoot  with  astoaishi|ig  rapidity ;  CaHor 
wd  PoUujSf  ^r,  what  is  called  by  the  modems  SL  HdmSi 
pre^  has  often .  been  observed  to  glitter  upon  the  masts 
and  yards  of  ships,  or  to  sparkle  from  the  points  of 
spears  and  bayonets,  since  the  time  it  appeared,  io  so 
many  brilliant  flames,  on  the  points  of  the  javelins  of 
the  fifth  legion  of  the  Boman  army  ;<— while  the  Ig^^ 
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^uu4^  WUUwUh4h€^wi^it  oc  Jack'Wiih^aJa$itherf^y  «f 
itkcalledi  jirliidb  glides  along  by  the  sideaof  hedges 
or  ditches  in  moist  situations,  and  sometimes  lake^  u|^ 
ilia  abode  affioDg  t^^  gnives  of  the  dead,  or  as  seea  i^ 
the  Q^libouvbood  of  duBghxils,r--ha8  now  been  fesolvenl 
into  a  phosphorescent  meteor  arising  from  a  very  .sim? 
pie  cause,  and  of  a  very  liarmless  nature.  As  to  the 
Zodiacal  lights  under  the  equator,  and  the  fnageManic 
doiids  further  to  the  south,  wc^  shall  leave  them  for  trar 
vellers  into  these  regions,  to  exercise  their  ingenuity 
with,  and  to  account  for,  in  the  best  manner  they  caiv 
But  these,  as  well  ba  the  fiefy  Dragon,  the  skipping 
Goaif  the  JOari  ofid  the  Lqmpf  with  a  number  of  other  ap* 
peemnoes, which  the  unsubstantial  and  airy  form  aasumeS| 
may  all  be  accounted  for  on  the  principles  of  electricity^  ^ 
WAT£RY  M£T£0«S. 

In  the  regions  of  the  air  a  variety  of  aq^ueou&or  wat» 
|ery  meteors  are  also  farmed.  Here  ave  Jogs,  thecrei^ 
tion  of  those  collectiona  of  vapours  which  chiefly  rise 
from  fenny  moist  places.  These  become  more  visible 
^  the  liglit  of  day  decreaseth,  and  uniting  with  thos^ 
which  rise  from  the  waters,  so  as  to  fill  the  air  with  their 
humid  particles,  are  called  mists.  Sometimes,  especiaU 
ly  in  the  summer  months,  our  morning  walks  sparkle 
with  pellucid  drops,  and  transparent  globules  hang  peur 
dent  from  every  leaf,  in  the  form  of  pearly  dew. 

In  the  atmosphere  the  balancings  of  the  clouds  are 
preserved  till  these  swimming  lakes  are  commissioned 
to  discbarge  their  contents,  not  in  deluging  torrents 
confined  to  particular  spots,  but  in  refreshing  showers. 
Widely  spread  abroad  in  the  form  of  drops  of  rain.-^ 
Here,  too,  that  wonderful  phenomenon  snow  takes  ita 
nse,  which  is  said  to  be  composed  of  such  vapours  as 
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are  frozen  whMe-  the  particles  are  small  ;*  and  half 
which  is  ratn  frozen,  as  Aoor  frost  is  said  to  be  of  the 
deir»  WaUr-sponis  may  be  reckoned  among  the  nnm- 
ber  of  watery  meteors,  but  having  already  been  noticed, 
we  shall  pass  them  over,  and  proceed  to  the  connden- 
tioD  of  A  few  of  the  most  remarkable 

CELESTIAL  APPEARANCES. 

The  wonderful  and  beautiful  colours  which  we  ob- 
serve in  the  clouds,  are  owing  to^heir  particular  situa- 
tion to  the  sun,  and  the  different  modifications  under 
which  they  reflect  his  light.  The  various  appearances 
and  fantastic  ftgures  they  assume,  probably  proceed 
from  their  loose  and  voluble  texture,  revolving  into  so 
many  forms  by  the  force  or  activity  of  the  winds,  or  by 
the  electricity  contained  in  their  substance.-f- 

But  of  all  the  celestial  appearances  we  can  behold, 
what  can  be  compared  to  the  beauty  of  the  rainlxml 
What  a  majestic  and  stupendous  arch  does  this  wonder* 
ful  phenomenon  present  to  our  view ;  and  how  beauti- 
fully is  it  tinged  in  regular  order,  by  the  red  and  the 
orange^  the  t/eUow  and  the  green^  the  hhte^  the  vnA^ffi^ 
and  the  mdei ;  being  all  the  primogenial  colours  in  na- 
ture ?  Yet  this  gorgeous  arch  is  instantaneouslyerectedi 
and  at  no  expense ;  the  commission  is  sent  forth,  Beboldf 
**  I  do  set  my  bow  in  the  cloud,"  and  it  springs  into 
existence,  merely  by  the  operation  of  the  glittering  sun- 

*  Snow  it»  confessedly^  on6  of  the  most  curious  productions  of  oa* 
lorek  Elihu,  speaking  of  the  glorious  and  incomprehensible  works  of 
the  Deity,  says ;  '•  Cireai  things  doSth  he,  which  we  cannot  comprehend; 
fiT%  he  tailh  to  the  snow,  be  thou  on  the  earth,*'  Dr  Grew  obserrei, 
that  many  parts  of  it  are  of  a  regular  figure ;  for  the  most  ptit  so 
tut(of  little  rowels  or  stars  of  six  points,  and  are  as  perfect  and  tnns* 
|NM!eat  ibe  «8  we  see  in  a  pond. 

t  It  will  no  doubt  surprise  some  of  our  readers  to  be  infonned^  tbat 
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beams  on  the  watery  particles  that  float  io  tfaeatmospi 
phere.* 

Sometimes  tpo,  we  have  lunar  rainbows,  but  tbest 
»hioe  with  inferior  lustre,  and  what  more  can  we  exr 
pact-  from  the  reflected  light  of  a  body  such  as  the  moon^ 
:hat  shines  itself  by  reflection.  Halo9  are  supposed  to 
i>e  occasioned  by  the  refraction  of  the  light  of  the  aon 
or  moon  on  the  frozen  particles  that  surround  them  in 
Frosty  weather ;  and  what  are  called  parbeKa  or  modg 
sunSf  and  paroielerus  or  mode  moons,  are  only  repre* 
sentations  by  refieetion  of  the  face  of  the  true  sun  or 
moon  from  some  of  the  clouds,  which  are  placed  at  a 
convenient  distance  to  produce  the  effect. 

The  ooronOf  formed  by  the  rays  of  the  sun  or  iigbt 
of  the  moon  passing  through  the  thin  parts  of  a  cloudi 
is»  thus,  easily  accounted  for ;  while  the  luminoua  archf 
which  appears  of  a  whitish  colour,  and  raises  its  majes« 
tic  form  in  midst  of  a  cloudless  sky,  has  not  as  yet  been 
satisfactorily  explained. 

The  curious  appearance  sometimes  assumed  by  oh* 
jects  on  the  horizon,  which  sulors  call  looming^  and 
which,  in  other  situations,  has  obtained  the  name  of 
fata  morgana  or  mirage^ — ^the  atrial  shadows^  such  as 

among  the  discoveries  of  modern  philosophy,  the  y^ry  Jbrm$  which 
Uie  clouds  Vfliiitfly  asteme,  hme  been  ascertaiiied,  «nd  that,  notwith- 
standing the  appareolly  innunoerable  variety  of  appearances  they  put 
on,  the  whole  may  be  reduced  to  a  few  simple  forms.  Nine  formi 
or  shapes  are  said  to  compeehend  all  the  varieties  of  clouds  that  are 
seen  in  this  country,  and  on  the  continent  of  Europe ;  and^  from  a\\ 
accounts,  they  adhere  to  the  same  arrangement,  even  in  the  new  world. 
*  The  rainbow,  it  mast  be  observed,  is  always  seen  in  an  opposite 
^direction  from  the  sun,  and,  that  it  is  -occasioned  by  the  reflection  tad 
refraction'  of  his  rays  at  a  certain  angle  or  distance  from  the  eje  of 
the  spectator,  must  be  evident  to  «very  person  who  has  tried  the  em^ 
^eriment  of  the  silly  boy  in  the  fabie»  and  gone  in  pursuit  of  lh»  t 
luret  St  the  end  of  iu 
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^cre  observed  tm  the  i9di  August  1886,  from  tbe  top 
of  Ben  Lomond* ;  and  the  form  of  a  ship  in  the  doudt^ 
fts  was  witnessed  by  Captain  Scoresby  in  one  of  Us  kte 
vbjrages,  may  all  be  resolved'  into  optical  tlhisiona  vis- 
ing from  the  particular  state  of  the  atmosphere  at  the 
time,  und  the  situation  in  which  the  observer  is  placed 
%rMh  respect  to  the  sun  or  the  dbject,  or,  as  in  the  in* 
stance  of  Ben  Lomond,  of  both  the  one  and  the  other. 
OSES  OP  ATMX)SPHERIC  PHENOMENA,  METEORS,  &c. 

•"  Wliy  hover  snows,  and  wanton  in  the  air, 
f  «tt  t^  degroes  and  clothe:  the  ihoary  year  ? 

**  The  winter  is  as  neecUnl  as  the  spriq^k 
The  thunder  as  the  sun — a  stagnant  mass 
Of  vapoury  breeds  tf  pestilential  air,** 

Without  entering  upon  the  vast  utility  of  the  mix 
in  the  world  of  art,  with'  the  many  purposes  to  which 
they  are  made  subservieiit  and  applied  in  navigation, 
Agriculture,  manufactures,  trade  and  commerce ;  or  re- 
fcapitulating  what  we  have  already  said  respecting  their 
vast  importance,  in  preserving  the  equilibrium  and  sa- 
lubrity of  the  atmosphere,  we  would  briefly  remark, 
that,  the  wind  may  be  said  to  act  the  important  partol 
Nature^s  great  husbandman,  by  scattering  abroad  the 
reproductive  principles  of  a  multitude  of  plants ;— and 
instead  of  that  imaginary  water-bearer^  which  the  an- 
cients traced  out  among  the  starS)  the  eye  of  modefD 
philosophy  has  discovered,  in  the  operations  of  the  wind, 
a  real  Aquarius  in  the  heavens,  bearing  about  hisprC' 
etous  treasures,  and  dispensing  them  where  most  wanted. 

Electricity  is  indeed  a  most  powerful  agent  in  nature, 
and  we  are  probably  but  as  yet  acquainted  with  a  smaH 
|iart  of  its  wonderful  effects,  but  from  what  we  do 

•**"■  ■  ■        ■  ■'■♦■ '  ■      ■   ■        »     ■  "" 

*  See  Edinburgh  Philosophical  Journal,  for  July  ia2h 
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know,  we  have  reason  to  xonolude^  that  the  beoefiti  l« 
be  derived  froaa  tliis  all  perradiog  principie*  are  numet^t 
rous  as  t\^  appeanuice&it  puts  on — are  iniinile  as  itti 
extent,  I  PJiysioiaiis,  it  has  been  remark^ed,  }wre  al-; 
readjr  jmned  electricity  to  their  art,  and  since  tlie  phe-; 
noraena  produced  by  this,  fluid haFe.l^eenobaecyed  witb 
attention^  th^  true  cwase  of  thunder  MdligliMng9^9amf 
to  have  been  4scertiuoed»* — a  meaos  inveoted>  by  which; 
houses,  #hips,  and  other  buUdings  may  be  secured  ftpm 
its  rayages,-««Dd  phces  of  the  gI^elvtest  safety  in  thun-. 
der  atonnspcMnted.Out'f 

But  what  are  the  evils  experienced  (tom  thurlder. 
##orm^. when  put  in  competition  with  the .  advantages; 
to  be  derived  from.  them.  What;  would  the  attnos*! 
phere,  it  has  been  observedi  become,  bqt  for  the  winds  ;: 
but  .what  would,  become  of  die  atmosphere  still,  were 
it  not  for  the  lood^roaringthu^deri .tbA>farked slight^: 
Bing^  and  all  the  other  varieties  of  electrical  phenpmenlv 
which  purge  the  air  of  those  noxious  substances  which 
are  continually  mixing  with  it,  and  purify  by  jirc  the. 

*  As  the  motion  of  light  is  almost  instantaneous,  and  tbat  of  sound 
is  at  the  rate  of  a  league  in  40  pulsations,  the  distance  of  thunder  may 
be  easily  ascertained  ;  for  if  we  can  count  1 3  pulsations  betwixt  tlie 
flash  aod  the  sound,  the  thunder  will  be  about  a  mile  off. 

•|-  For  thf  safest  aituatioos  in  thunder  storms,  and  the  means  of  se«, 
curing  houses  and  ships  from  being  struck  by  lightning,  see  volume 
first,  Cheap  Maga^ne,  pages  332  and  378  ;— but  we  would  here  brief-, 
ly  remark,  that  if  a  person  is  overtaken  by  a  thunder  storm  in  the  open 
fields,  and  far  from  any  building,  the  best  thing  he  can  do  is  to  retire, 
within  a  small  distance  of  the  highest  tree  or  trees  he  can  get  to,  but 
by  no  means  to  go  nearer  than  45  or  50  yards,  for  If  the  lightning 
should  fall  thereabouts,  it  will  very  probably  strike  the  trees,  and  in  • 
case  a  tree  is  split,  the  person  may  be  endangered,  although  not  per- 
sonally struck  with  the  lightning  if  he  approaches  too  near  to  the  point 
of  attraction.  In  a  house,  the  best  situation  is  in  the  middle  of  the 
floor,  and  at  the  greatest  distance  possible  from  chimneys,  grates,  of 
meuls  of  any  kind,  as  well  as  from  other  conducting  subsUnce?.  * 
VOL  II..  Z 
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vf^per  regions,  where  so  many  Hgfat  inflammatory  sub* 
sUBceB  are  arrested  in  their  course.*  Were  it  not  for 
the  benefidal  operations  of  the  electric  spark,  which  is 
always  f^ady,  at  the  command  of  its  maker,  to  kindle 
Aese  combustible  materials,  before  they  become  suffi- 
ciently accumulated  to  invoive  the  whole  in  one  oni- 
ttrsal  conflagration,  the  world,  it  is  probable^  would 
long  ere  now  have  been  destroyed  by  flre.-f- 
'  The  use  cfjhgs  and  of  mists  on  the  tender  herbs  in 
the  absence  of  rain,  is  well  known  Co  the  grazier  and 
agriculturist;  and  so  sensible  was  the  good  man  of  the 
hiiid  of  Ue,  of  tde  importance  of  what  some  may  reckon 
aaaong  the  inferior  kinds  of  watery  metecvs,  that,  when 
he  asks  the  question :  ^  Hath  the  rain  a  father  ?^  he  does 
not  forget  to  add:  <«Who  hath  begotten  diedrops  of  dhcf" 
Fhmi  Che  ctouds  p-oceed  not  only  those  fertilizmg 
diowers  that  drop  down  fatness,  and  die  windy  cuitents 
which  to  a  suipri»ag  degree  agitate  the  lur  in  warm  di- 

*  Tbare  appeart  to  b«  a  eontiiwal  cireulatHm  going  on  in  the  at- 
moaphere,  by  which  tha  uiflaminable  air  generated  between  the  tropics 
k  inaile  to  ascend  bf  ita  lightneaa  to  the  upper  regions,  where,  by  the 
f9otion  of  the  earth,  it  is  urged  towards  the  poles ;  hence,  the  iaflam- 
i|iau>ry  exhalations  continually  arriving,  and  taking  fire  as  they  ap- 
proach, may  be  supposed  to  fotm  those  beautiful  appearances  odled 
northern  and  southern  Kghts ; — and  these  merry  dancers,  as  the  Tulgsr 
call  them,  are  no  doubt  of  infinite  service  to  the  people  of  the  polar 
rsgions,  (when  they  are  said  to  be  pretty  constant,)  by  im|Mating  a 
Isngthened  supply  of  that  light  and  cheerfulness  of  which  they  would 
otherwise  he  deprived  during  their  protracted  winter. 

f  TYiere  is  no  occasion,  therefore,  (according  to  the  opinion  of  sooe 
tbeiorists)  for  calling  in  the  aid  of  a  comet  to  cooaplete  this  work  of 
4ntnictioB.  The  Almighty  has  only  to  suspend  the  operations  of  his 
/Ifyy  meleor§t  and  the  elements  will  soon  become  sufficiently  inflam- 
matory to  catch  ire  by  a  single  spark ;  so  that,  in  fact,  those  terrific 
monitors  of  the  gaaing  crowd,  instead  of  being  certain  indications  that 
nn  incensed  Deity  is  about  to  inflict  the  effects  of  his  displeasure  on  s 
guilty  world,  according  to  the  language  of  philosophy  and  the  whis. 
|Mra  of  religion,  are  rather  so  many  corroborating  tokens,  that  ats 
mercy  is  noi  yet  cleangene,^^hat  the  lord  has  noi forgotten  to  begradoMt, 
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malea,  but  by  interreging  betwixt  the  ^atth  aad  tfctt 
socrcbi^  mjs  of  the  sun,  they  eenre  as  screens  to  ppo*. 
tect  from  injury  the  grass  and  tender  lierbs,  apd  al«i 
•ct  the  part  of  eonductiDg  medimns,  by  which,  the  eieo- 
trie  fluid  is  conveyed,  not  only  from  the  atmospbene  lo 
the  earth  and  from  the  earth  to  the  atmosphere,  but 
from  one  end  of  the  heavens  to  the  other. 

Of  all  the  blessings  poured  out  of  the  treasures  o^ 

l^ro  videncc^  there  is  none  perhaps,  of  which  man  is  more 

^enmble,  than  that  tof  rain.    What  an  altemdan  xxk  th^ 

face  of  the  earth  does  a  seasonable  shower  produce ! 

^  Scarcely,^  ^ys  a  modern  degant  writer,  '<  luwe  the 

iffirter&of  heaven  descended  from  the  clouds,  whea  aB 

living  bangs  begin  to  revive;  the  iSeUs  resume  their 

•green  attire,  the  Aamfn  their  lively  tints,  animals  the 

sportive  freedom  of  thdr  motions,  and  the  elements  of 

the  air  theic  heiMfiil  equilibrium.'^    No  wonder  that 

^e  Palmist  when  contemplating  such  a  scene,  breaks 

out  in  such  language  as  this :  ^*  Thou  yisitest.the  earth 

and  waterest  it :  thou  makes!  it  soft  with  showers :  thou 

blessest  the  spnaging  thereof;  tlie  litde  hills  rejoice  on 

every  side:  tiie  pastures  are  clothed  with  flocks t  the 

valleys  also  are  covered  over  with  cam^  they  shout  for 

joy,  they  also  sing.'^ 

E  ven^o^^  and  snow  have  their  uses.  Bail  is  known 
to  cool  the  air  in  summer ;  and  experience  has  demon- 
strated, that  <^  nature  could  not  give  a  better  covering 

•  Tbe  nun  in  general  deacendt  in  geode  showers ;  bat  ev«Bin  ibt 
case  of  thunder,  when  it  pours  down  with  impetuosity  And  i^  tor- 
xentsy  It  is  made  to  answer  a  benign  purpose^  by  a^og  the  part  of 
fi  life  presenr^r ;  €at,  when  once  wet^  our  clothes  become  excellent  coa- 
ductors  to  carry  off'  the  electric  fluid  to  the  earth  !  With  regafd  4o 
those  uncopunon  showers,  which  have  receiTed  the  appellation  of  eicqatf 
or  sUmy  rain;  sidphuric^  or  rain  impregnated  with  sulphur;  dfood 
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tbanf  anow*io  «eeate^  the  corn,'  the  plants,  and  trees  from 
the  effects  of  cold  in  winter  ;-^«nd  ifa/roH  succeeds  af- 
ter a  ploughed '  field  has  been  weH  watered  by  the  au- 
tumnal: rains,  the  particles  of  earth  more  eanly  dilute 
«md  separate.^ 

'  Waier'''^pauU  at  sea  seem-  to  proceed  from  tiie  same 
cause  as  whirhmnds  upon  land  ;  and  if  these  serve  the 
'purpose.crfi  carl-ying  up  the  superabundance  of  the  elec- 
.tric :  fluid  Xvom  the  earth  to  the  atmosphere^  as  is  with 
'good  reason' supposed,  their  utility  niust  be  apparentf 
With  regard  to  those  iUusory  appearances  thai  "ve 
•sometunes' behold  in  the  beayens,  do  they  not  teach  m 
Sn  a.laagaage. plain,'  evident,  and  forciUe,  how  easily 
'iwe  may  .'be  .deceived  by  our  bodily  semes^  and  of  the 
jctnsfaquisnt  importance  of  placing  our  actions  under  the 
.guidanaei  jdirociion,  and  control  of  that  beason,  whicJi 
^istisguishesman  from  tiie  brute  creation,  and  waskind- 
Jy  giiteo  hini:a8  a  lamp  to hisjeet^  awia  U^U  iohk paih. 

(.  !    .  }*Xi4  MeaM,  MU*  oftsAt  mastie  hold»  so  dear  $    • 

.  .  'Tis  JicasQ^*s  iajured  righu  bis  wrath  resents  ; 
*  '1^  iieason*^  roice  obeyed  his  glories  crown: 
r  '  .>     Totgive  lost  'Meason  life^  as  pour*d  his  own. 

L    .:;■'■!!;■;/[     '     '^ = — : ; — 

^ rtd  rain  3  sand  .rain ;  dust  rain ;  /tre  rain,  and  salt  rain  ;  which  haTe 
'^bc^'allktibwir  to'fallfh>A  the  cloodfi,->^-the7niay  be  easily  accounted  for 

without  attaching  any  thing  of  the  supernatural  to  the  recital ;  as  alvJ. 

those^lft  qfsb^ls,  ofJlotvcr-rootSt  of  mice,  and  of  fishes,  which  haTe  at 

*  different'  times  kstontshcd  the  inhabitants  of  the  districu  where  suc/i 
.tiraage  aod  Uniuiial  phenomena  have  happened. 

*  Snow  serves  also  gently  to  moisten  those  lands  from  which,  ow- 
ing to  their' declivity  Or  other  local  situation,  the  rain  is  too  soon  car- 
ried x/ffi^^^-taad  ir  paves,  ibr*  the  inhabitants -of  the  polar  regions,  those 

•  eOmmodiouBjmd  level' i-oada  upon  which,  whether  drawn  by  rein-deer 
orb|r  dogs,  theyfsiedga  il  along  With  iBconceivable  rapidity. 

f  The  tomadti,  the  dreadfbl  effects  of  which  are  so  often  witnwseil 
-$rt  ti^ical  climate,  seems  to  be  a  species  of  whirlwind ;  and  m»Yt  ^ 
'  well  as  someof  the  Sther  locally  destructive  and  devastating  gusts  al< 
'  ready  mehtioned,  be  Supposed  to  answer  the  same  pUipose. 
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CHAPTER  XLIII.  '    '     ^ 

TJHE  EARTH  CONSIDERED  AS  A  PLAKfiT— CHANGES 
OP  THE  SEASONS— VICISSITUDES  OF  DAY  AND 
iJIOHi— THE  MOON^HEE  PHASE3   A^D    OTHER 

PHENOlklENA.  •  ..  .      r  .1 


Ttte  SMtl^-*Its  twiifold  motiovdiiirnil  afid«|n«id«*^epefcuil  e^^lt 
produced  byyp-^ow  tbe.vicisMtude^of  day  And  night,  and  tlie.cc^n^ 
tinued  succession  of  Spring  and  Summer,  Autuma  and  Winter,  are 
occasiojaed — ^^eneficial  consequences  which  result  from  the  Seasons-^ 
I3ay  and 'Night,  their  uses — Advatitage^  of' steep — ^'Ilse  M6on,  an 
opsqne  and  rugged  body^-Sfaities  by  a  borrowed^  or  irfefleoted  light 
— i^eigfaiof  one^FlieR  n^cKintdibfr^JDepth'of  one  qf  WoaYeroe^ 
-  Vidcanoes  in  the  Mooi>«-^i^  lunar  Atmosphere,  no  longer  proble- 
xn£^tical — Phases  of  the  Moon — Eclipses — The  Harvest  Moon—Other 
X>unar  Phenomena — Plentiful'supply  of  mobn-light  iti  the  Polar  re:, 
gions — New  Moon  assemblies  of  the  anclents-^The  Moon  has  bee^ 
loog  used  >•.■  ameasora  of  tiini'  >*!MQp»4ii^t,  hpw  itis'oc^a^iwi^ 
-^B)efii^p^^£--»T^UflawnGe,ofat«Mooi^ext«t^e4,^.th»  Oceaiu 

*  **  These^  as  they  change^  ALKiaftrr  pAvfiiB,  ihoset  -  * 

Is /all  of  THXX  ! Forth  in  the  pleasinf*  spring 

Tur ■  beauty  wcikit  Tun  ienderHeu  and' love,    "    •      -   \   '\    * 
;ri^ii  c<mi^«  My  g<ory  m  rA«  summer  mant&5,  : 
,  With  light  and  heal  refulgent.      '      '  ,  .  * 

'  T^T  bounty  shkUi  in  AminuB  'wuoi^^d    '  .        .. 

•    . ;  Afi4  tfjHads  a  t^ommanfia^for  all  ti^t  Jiues.  ,     .  .    I 

Jn  'winter  qtuful  thou  !  with  clouds  and  storms 
'Around  thee  thrown^  Tuoo  kuist  the  ttortd  mftfife/'-v+^tfOMsra;.! 
.'  J    .'I    ■    ■■  '.' Sw^  is  %  bnsath  ofmfirny  .  * !    *"  » 

And  sweet  the  coming  on  of  evening,  mild,*' — ^miltox. 
,  •*  The  conscious  moon,'  through  every  (Rstaht  agU  "^'  '  ''  ^  >♦• 
' .  IK15  A^  «  Amp|  la  tPiNtefis* ' '.    . 

«<  He  ajipointeth  the  moon,  for  teosoiur  th9  8«n  hm^th  h»  igrin^ 

down.*' — rsAUi  ci?.  19.  .        ,  . 

*'  Wliile  the  earth  remain^th,  seed-time  .and  harvejst,  and  cold  ofid 
heat,  'and  summer  emd  Vfinteri  mnd  day  and  ntghtj^shak  not  eease.*'*^ 

a«ji«s»,  Tiii,  32,     _  ...  ',.»   .  .       ••>.,'' 

The  Eoitfay  siArounded  by  the- AUnospBere,  remains' 
not  at  rest  :*  it  fo^ms  one  (rfi.the.BioviDg  bodies  4f  febs 
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planetary  system,  and,  as  was  observed  before,  the  lat- 
ter b  made  to  reyolve  with  the  former  in  its  dtttrruii 
motion,  and  to  circle  with  it  in  its  annual  course. 
'  Before  proceeding  farther,  therefore,  in  our  research. 
es,  let  us  turn  our  attention  for  a  few  minutes  to  this 
two^fblld  motion  of  the  earth ;  which,  although  it  would 
not,  bat  for  external  oljeots,  be  rendered  perceptible 
to  our  senses,  is  extremely  important^  on  account  of 
the  beneficial  effects  it  produces. 

«<  Of  all  the  effects  resulting  from  thb  admirable 
scene  of  things,"  saya  Banaycastle,  *'  nothing  can  be 
more  pkasing  and  agreeable  to  a  philosophic  miixl, 
than  the  alternate  successnon  of  day  and  night,  and  the 
i^egular  return  of  the  seasons.     When  the  sun  first  ap- 

^  pears  in  the  horizon,  all  oalure  is  animated  by  bis  pre- 
aenee:  the  magnificent  theatre  of  the  uniTerse  opens 
graduaHy  to  our  view,  and  every  fk^t  around  us  ex- 
cites ideas  of  ple^surp,  adpair^tion,  and  wonder.  After 
riding  in  all  bis  brightness  through  the  yault  of  heavea, 
he  is  again  hidden  from  our  lught ;  and  we  are  now 
prasented  with  a  new  spectacle  of  equal  grandeur  and 
sublimity.  The  heavens  are  on  a  sudden  covered  with 
innumerable  stars ;  the  moon,  rising  in  clouded  majesty, 
Uttveila  her  peerless  light ;  whilst  the  silent  solemnity 
of  the  scene,  fills  tlte  mind  with  sendments  and  ideas 
beyond  the  power  of  language  to  express^ 

^^  Variety  is  the  sc^irce  of  every  pleasure  %  mA  the 
hoUnlUbl  Author  of  Nature,  in  the  aiagnifieent  display 
pf  bis  wisdom  aod  power,  has  afforded  us  every  possi- 
Vi«  m^iO&  of  e^tert^imept  und  ii|stviK:tion.  What  a 
pleasing  succession  of  scenes  results  from  the  gradual 
vaeissitiideB  of  the  seascuia  f    SummtTy  Wmler^  iSJpWi^t 

nd  jiUiiuam,  l^d  twijiaenatbly  tbroi^  the  varied  ^v« 
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cle  of  the  yeiir ;  and  4tfe  no  less  pleamg  to  the  mind, 
thao  neeessary  towards  bringiog  to. maturity  the  vari- 
ous {MToductionft  of  the  earth.  Whether  the  sun  flames 
jm  the  tropifi)  or  pours  his  mild  effulgence  from  the 
fiqaB$or^  we  equally  rejoice  in  bis  presence,  and  ador^ 
•tbat  Omniscient  Being,  who  gave  him  his  appointed 
.course^  axid  pcespribed  the  bounds  which  he  can  never 
paaa.'' 

But,  how,  it  may  be  asked^  is  this  pleasing  and  use<> 
ful  variety  produced  ? — ]EIow  is  this  perpetual  suocea- 
«io0  of  D(^  attd  Nighty  of  Spring  and  Summer^  of 
Auimm  and  Wmt^r^  kept  up  i^t  is  by  means  simple, 
but  evidently  striking,  to  tliMe  man  of  science  and  dis^* 
cernvient«  By  the  revolution  of  the  earth  on  its  axis, 
onoe  in  twentyrfmr  hours,  we  have  the  alternate  sue- 
ce8aipB.pf  day  aoA  i9ight;-4}y  its  annual  circuit  round 
the  aun,  toother  with  the  ioclioation  of  its  poles  (ly- 
ing always  in  tbe  §aine  direction)  to  the  plane  of  its> 
orbit*  we  ei^perience  all  that  variety  of  season,  which 
IS  so  indispensably  necessary  for  the  springing  up,  rip- 
ening, and  in  gathering  of  the  fruits  of  the  earth.^ 

«  By  Hqs  comtHntimi  of  tfau^if  IbM  fsrt  ef  tk%  ewrtbV  cucfi^a 
wlucb  it  tumid  towwdi  the  sun,  nmst  have  the  \»xg»%  j^umw  of  hU 
-risible  pfewi|oe  at  the  time :  hence,  when  the  earth  i$  eputh  of  that 
luimiiary»  the  InhabitantB  of  the  regiont  north  of  the  equator,  fODst 
iMTe  their  Summtiti  and,  oo  the  totktnxf^  theis  who  4weU  in  the 
•ottthfrn  ladiadMy  nnut  liaie  their  Wv^art  but  jvfmt  th«  0«>e>  •n4 
suppote  the  earth  in  that  part  of  her  orbit  which  is  north  pf  ,the.  8ui% 
nnd  the  inhabitanta  between  the  equator  and  ionth  po)e  niuit  bavn 
their  loogett  dajt,  while  those  who  dwell  on  the  opposite  M^t  oC 
eourse,  nraet  have  their  ■hortetfr 

At  the  equineotial  points,  the  axis  of  the  earth  beisg  psmlUl  to  ih% 
euB,  aad  neithsr  turned  in  to»  nor  out  fum  him»  it.  neoewsr»ly  fpl^ 
lows,  that,  at  those  precise  times,  and  no  other,  the  days  <wi  iivM 


y  Google 


kSi  rOPVLAK  PHILOSOPHY, 


titif.  lun. 


Let  us  attend  a  Tittle  to  some  of  the  beneficial  cod. 
sequences  of  this  **  ever  varying,  ever  changing  scene.'' 
*'  Sprikg  is  characterized  as  the  season  of  the  renova- 
tion of  nature ;  in  which  animals  and  vegetables,  ex- 
cited by  the  kindly  influence  of  returning  warmth, 
shake  oflF  the  torpid  ina<:tion  of  winter,  and  prepare  for 
the  continuance  and  ihcrea^  of  their  several  q)ecie9. 
A  soft  and  pleasing  langour,  interrupted  only  6y  the 
gradual  progression  of  the  vegetable  and  animal  tribes 
toward  their  state  of  biaturity,  forms  the  lea;diog  char- 
aetcr  of  summebI  In  aut0»In  the  promise  of  the  spring 
is  fulfilled.  The  silent  and  gradual  progress  of  matu- 
l^tioh  is  complete,  arid  biitfian  industry  beholdft  with 
triunrph  the  rich  productions  of  its  toil.  The'  unvary- 
ing symptoms  of  approaching  wintke  now  warn  several 
of  the  winged  tribes  to  prepare  for  their  aerial  voyage, 
to  those  happy  climates  wh^re  nb  deficiency  6f  food  or 
Ishelter  can  ever  '('ktreSs  them;  and,  about  the  sane 
time,  other  fowls  of  hardier  constitutions,  which  are 

must  be  etpial  throughout  the  globe  ;  for  the  instant  that  the  north  pole 
gets  beyond  the  vernal  equinox  in  Spring,  it  immerges  into  the  sud*s 
light,  and  the  people  whd  inhabit  the  arctic  regions,  have  six  months 
df  perpetual  day  c  whiU  tliose  ait  the  south  pole^oreontnuryeitrbniity 
of  tiie  earth,  hatfe  an  equal  duhition  of  protracted  night. — At  the  op- 
posite season  of  the  autumnal  equinox,  tlie  reverse  takes  -place. 

In  the  intermediate  spaces  between  the  poles  and  the  equator,  the 
inhabitants  «xpei;ieiiGe  all  that  Ticissitude  oC*  light  and  shades  to  wbidt 
iheir  situations  expose  fhena  ;  and  whicby  in  the  abeence  of  a  globe, 
liiay  be  tolerably  well  illvstrated  by  suspending. a  large  woodea  bowl 
from  the  band,  and  making  it  revcdve  round  a  lighted  candle^  with  its 
aiis  inclined  A  little  to  one  side,  and  pointing  always  in  the  same  di- 
rection. If,  at  the  same  time,  this  bowl  could  be  made  to  turn  in- 
cessantly rottod  on  its  axis  in  the  progress  of  its  revolvtion,  it  would 
aftbrd  a  preOy  aocunu^  idea  how  the  Wcisntudes  of  day  and  mgfH  v 
produced,  .... 
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coDteated  with  escafnng  the  iron  winters  of  the  arctic 
regions,  arrive  to  supply  their  vacancy.  From  the  fall 
of  the  leaf,  and  withering  of  the  herb,  an  unvarying 
death-like  torpor,  oppresses  almost  the  whole  vegetable 
creation  and  a  considerable  part  of  the  animal,  during 
this  entire  portion  of  the  year  ;""  but  this  state  is  not 
alw^j^s  to  continue-:— it  is  a  time  of  renovation  and  re- 
t Veshment : — a  time  shall  come,  when  many  of  those 
that  sleep  shall  awake,  and  come  forth  gloriously  at  the 
return  of  spring. 

Day  i^  the  season  of  labour  and  activity ;  xight  is 
the  tkae  for  r^  ai^  repose.  Man  goeth  forth  to  hiii 
work  2\nd  to  h^s  labKilur  in  the  morning,  and  returns  to 
recruit,  his ^epchaMsted  powers  in  the  evening ;  ^d  what 
an  a^OAitable  provision  for  this  pyrpose  is  sleq)j  which 
introdiio^  a  ^lost.  welcome  vacation  hotl\  for  the  soul 
and  the  body ;  during  which,  the.^x^rcisefiofthebraii^, 
and  the  .labours  t)f  the  bandjS^  are  alike  suspended  and 
discontinued. 

These  are  some  of  the  inestimable  blessings  derived 
from  the  changes  of  the  seasons,  and  the  alternate  suc- 
cession of  day  and  night  ;-<— but  to  man  they  speak  also 
a  moral  lesson : 


-  "  Behold,  fond  man 


Sen  here  thy  pictur  d  life ;  pas3  »ome  few  yean 
Thy  ilow'ring  Spring*  thy  Summers  ardent  strength. 
Thy  sober  Auturnn  fading  into  age, 
And  pale  concluding  Winter  comes  at  last. 
And  shuts  the  scene.     Ah  !  whither  now  are  fled 
Those  dreams  of  greatness  ?-»4hose  unsolid  hopea 
Of  happiness  ?  those  Jongin^  af\er  fame  ?  , 

Those  restless  cares  ?  those  busy  hustling  days  ?        . 
Those  gay-spent  festive  nights  ?  those  veering  thbagf^ti' 
Lost  between-  good  and  ti),  that  shared  thy  Jife  ?- 
All  now  are  vanished  i — Virtue  sole  aurviv«p» 
Immortal,  never  failingt  friend  of  man.*' 

*<  Each  niglit  we  die,  each  diy  ate  born  anew.**  • 
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T»£  MOON. 
<<  A»  when  the  moan,  refulgent  lamp  of  oigbt, 
0*er  heaven's  clear  azure  sheds  her  sacred  light, 
0*er  the  dark  trees,  a  yellower  Yerdiue  shed. 
And  tip  with  silver  every  mountain's  bead. 
Then  shine  the  vales ;  the  rocks  in  prospect  rise; 
A  flood  of  glory  bursts  from  all  the  skies."- 


From  the  earth  and  the  atmosphere,  we  nowascend  in 
our  speculations,  and,  in  our  way  to  regions  more  »• 
mote,  turn  aside  a  little,  and  consider  the  Jfoon  .'--which 

**'  Full  orb*d,  and  breaking  through  the  scatter'd  dodb, 
Shews  her  bread  visage  in  the  crimson' df  i 


The  first  thing  that  strikes  ou»  attentiosin  taking  < 
near  yiew  of  this  resplendent  lumiaairj,  is  the  opacitj 
of  her  substance,  and  diversity  of  her  shades.  The 
Moon  is  not,  of  herself,  a  Itimtnotis  body,  but  dunes  bj 
the  borrowed  or  reflected  light  of  the  stm ;  and  her  face, 
instead  of  being  too  dazzling  to  behold,  preseats,  like 
the  earth,  a  dark  anequal  surface,  higMy  diversified 
with  hills  and  valleys,  mountmns  and  eavities.*    Seas 

•  This  diversified  aspect  of  the  Koob's  surface,  is  not  only  di> 
tinctly  visible,  when  the  moon  is  at,  or  near  the  full,  on  a  6ne  clear 
evening,  but  is  pretty  accurately  represented  on  our  modern  maps  cf 
the  moon ;  aod,  it  would  appear,  that  astionoraers  have  net  beec 
satisfied  with  merely  ascertaining  and  pointing  pat  particular  spots 
and  objects,  on  the  moon's  surface,  but  have  really  attempted  tones- 
sure  the  height  of  her  mountains,  and  fathom  the  depth  of  ber  ctv 
ems  !  One  of  the  former  of  which»  Leibnitz,  is  said  to  exceed  live 
English  miles  in  height*  One  of  the  latter,  JBernotuUit  to  be  more 
than  3^  English  miles  in  depth.  ^  The  deep  caverns^  and  tbe  broieo 
irregular  ground  which  appear  in  almost  every  part  of  the  moon  s  sur- 
face, (Dr.  Brewster  observes,)  have  induced  several  astroDomeis  t^ 
believe^  that  these  inequalities  are  of  volcanic  origin  ;**  and  it  woui^ 
seem,  that  the.  conjectures  of  astronomers  have  received  no  small  con- 
firmation, from  a  mimber  of  remarki^le  phenomena,  which  have  bees 
seen  in  the  dark  part  of  the  moon.  In  the  course  of  the  last  and  begi> 
ning  of  the  piieai»t  century.     We  have  not  room  to  go  iatoptf^^ 
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and  laked  iMi^e  also  been  exhibited  as  adorfiing  fhiil 
bod  J,  by  ibe  constructc»^  of  some  maps  of  the  moon  ; 
but  the  powerfU  giastes  of  Dr  Heraehel  fste  said  to 
have  dissipated  such  delusions.  But,  the  existence 
>f  a  hmat  nhnosphertj  which  had  long  been  a  sub- 
ject df  dispute  widi  philosophers,  having  now  been 
satiafkofeorily  ascertained  hf  Schroeter,  who  has  alsor 
succeeded  in  delerttiining  the  height  of  the  inferim*,  or 
tnore  dente  part  of  theatmosphere,  not  to  exceed  150O 
Engfiah  ieet ;  and  that  the  height,  where  it  could  affect 
the  brightness  of  a  fixed  star,  or  inflect  the  sdar  rays, 
does  not  exceed  674S';  which  atmosphere,  although  com- 
paratively more  rare  than  ours,  removes,  to  a  certain 
iegree,  one  of  the  arguments  against  there  being  oceans, 
[)r  seas,  or  lakes,  in  the  moon ;  it  becomes  us  to  speak 
c^ith  suflfeient  caution,  in  regard  to  a  matter^  whidi, 
from  the  conflicting  opinions  of  modern  astronomers,  ddetir 
Qot  yet  seem  to  be  determined  to  the  satisfaction  of  all. 

THE  PHASES  OF  THE  MOON. 
*?  The  homed  moon  leoews 
'^m  waning  ligh^  and  her  whole  visege  8hews.*'^BAKEa« 

The  phases  of  the  moon,  and  the  ciroumstance  of  her 
baving  always  the  same  face  turned  to  us,  are  very  ra- 

brs,  but  would  briefly  obseiTe,  that  several  appearances  of  this  d6« 
kndpUon  are  on  record,  as  having  heen  noticed  ftom  the  time  when 
D.  Ulloa  observed  the  small  bright  spot  (which  he  imagined  to  be  th* 
igfat  of  the  San  shining  through  an  opening  of  the  moon,)  near  her 
iorth*west  limb,  on  the  24th  June  1778,  to  that  described  bj  Captain 
Elenry  Kater,  as  having  been  discovered  by  him  on  the  4th  February 
1 821,  and  which,  be  says,  he  has  no  doubt  of  being  the  same^  with  one 
>f  the  three  volcanoes  recorded  in  the  Philosophical  Transactions,  as 
laving  been  seen  by  Sir  William  Herschel  on  the  I9tb  April  178?# 
me  of  which  he  said  showed  **  an  actual  eruption  of  fire,  or  lumiaout 
Hatter.** 
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tioosHy  acebunted'  for  ^  follows  l — H^e  mofm  islinowii 
|o  baye  a  twofbld  motioD,  the  one  she  performs.rotlndthe 
carthiBtlietiliieofalQniirmeDth;  tkeotbershefierfonns 
round  her  oy^  axis  in  exaotljr  the  same  period.  B;  the 
latter  nnotkitiy  she  natut^ly  behoves  to  tura  always  the 
same  fiioe  to  the  efetrth  ;.aod  by  tlie.'fornieri  hei^  various 
phases  ak«I*oduped«  WhealhaftpanofthefliooDwbich 
is  illuminated  by  the'sihi;  is  turn^  whoUy  towaids  the 
earth,  we  then -see  one  of  her  sides,  round  and  fuliv 
enlightened,  and  in  that  situation,  we  say,  we  bave^v/i 
fiuxm ;  when  the  iSide  illuminated  is  turned  from  us,  by 
being  1)etwixt  us  atid  the  sun,  she'  becomes  totally  in* 
risible^  and  then  we  have  the 'cAan^,'  wbensbort!v 
after  the  enlightened  :part  reappears,  we  call  it  the  no: 
moon  ;  and  when  it  exhibits  ahatf-eolightened  aspect, 
the  mooB  is  said  to  b#  in  her  Jirst  or  last  quarter,  ac- 
cording to  the  time  of  her  age.* 

ECLIPSES* 
**  llias,  irfien  die  iofant  moon  ber  clrcUog  ^liere 
Wheels  o*er  the  Sun^s  broad  disc,  her  shadow  falls 
On  earth*s  fair  bosom  ;  darkness  chills  the  iields, 
*  And  drearj  night  invests  the  face  at  heaven.*' — ^xoacH. 

'-  There  are  no  phefiomena  bett^  understood  by  no 

-  *    ■■  '  T      ■■  ■     '  '  ■      ■ ■  ■  ■■■■■.IP  I         I  ■* 

*  These  eppearances,  with  all  the  intermediate  stages,  horned  or 
gibbons^  will  be  pretty  ccarectly  represented,  by  moTing  the  ball,  for- 
merly alluded  to^  round  the. flame  of  a  candle,  when  suspended  bv 
a  string,  and  observing  in  what  manner  the  light  is  reflected  iron 
its  sttHace,  according  to  the  various  positions  in  which  it  is  plac^'^ 
in  ooune  of  iu  ciicuit.  **  If  we  o^jserve  the  moon,  in  serene  weatii^^ 
when  she  is  about  S  or  4  days  old,  the  part  of  the  disc  which  is  c^ 
enlightened  by  the  sun  is  faintly  illuminated  by  the  light  that  is  n- 
fleeted  from  the  earth,  and  the  horns  of  the  enlightened  part  appt'« 
40  piioj^ct  beyond  ti^e  old  moon,  as  if  they  were  part  of  s  sp^^*^ 
«ooaider«I]||iy  laiger  jn  di«meter  than  the  unenlightened  part.  Tr* 
phsaomeoon  (says  Dr  Brewster)  is  vulgarly,  though  eTpreasiveiv, »' 
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dem  astronomera,  than  the  nature  of  eclipeef,  ami  so 

fiar  18  there  from  being  any  thing  supernatural  or  my* 

sterioiia  in  them,  that  were  the  orbit  of  the  moon  per* 

fectly  parallel,  or  in  the  exact  plane  with  that  of  the 

earth,  there  would  be  an  eclipse  of  the  moon  at  every 

full^  and  of  the  eun  at  every  change;  for  there  is  not  a 

doubt,  that  an  eclipse  of  the  moon  is  occasioned  by  the 

dark  body  of  the  earth  happening  to  be  in  a  line  hew 

twixt  the  sun  and  the  moon,  when  tlie  moon  is  in  a 

direction  opposite  to  the  sun ;  while  an  eclipse  of  th^ 

sun,  has  been  as  satisfactorily  proved,  to  be  occaooned 

by  the  dark  body  of  the  moon  passing  between  the  earth 

and  Uie  sun,  when  she  is  in  that  pact  of  the  heavens.^ 

THE  HARVEST  MOON. 

••  Mom  of  narrest,  lierald  mill 
Of  plenty)  rustic  Labour's  ohild^ 
Hail,  oh  !  hail,  I  greet  thy  beam 
Ai  toft  it  trembles -o*er  tbe  stream."— ■.  «•  wbrci 

In  the  path  which  she  describes  in  the  heavens,  the 
moon  is  made  to  rise  every  day  later  than  she  did  on 
the  preceding;  but  the  exact  period  between  the  time 
of  her  rising,  differs  soconnderably  in  different  seasons 
of  1^  year,  that,  although  in  the  spring,  she  is  an 

led»  "  The  Old  Moon  in  the  New  Moon*8  arms,'*  and  is  accounted  for, 
as  -well  as  that  phenomenon  called  the  LihroHon  of  the  Mootit  in  a  satia- 
factory  and  philosophical  manner  by  that  gentleman. — See  his  SupjUC" 
mentary  chapters  to  Ferguson's  Attronofn^, 

When  the  Sun  or  Moon  rises  above,  or,  at  the  time  of  their  setting 
below  the  horizon,  they  generally  appear  much  larger  than  when  they 
are  viewed  at  some  distance  above  it ;  but  this  may  be  accounted  for 
from  the  number  of  vapours  Boating  over  the  earth's  surfiic^  and  the 
difierence  of  medium  through  which  they  are  viewed. 

*  That  eclipses  do  not  more  frequently  happen,  arises  from  the  or- 
bit of  the  moon  being  wisely  made  to  incline  to  that  of  the  earth  at  a 
small  angle ;  by  which,  although  they  sometimes  take  place,  it  is  so 
unfrequent,  as  not  to  exceed,  at  an  aversge,yAur  in  the  year  ;  and  of 
these,  two  only  may  be  expected  visible  at  any  particular  place. 
VUL.  11.  A  A 
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hour  And  twenty  minutes  later  in  rising  one  day  than 
she  was  on  the  preceding,  the  difference  in  autumn  is 
so  inconsiderable,  as  scarcely  to  be  perceived  for  seve* 
ral  days  together.  No  sooner  does  the  sun  set  towards 
the  middle  of  September,  than  the  moon  immediately 
Irises  in  her  glory  for  several  day8,-*^by  which  the  day  is 
considerably  lengthened  out  in  that  most  important  d 
all  seasons ;  and  Nature,  as  it  w^e,  pcunts  to  the  hus- 
bandman, to  make  the  best  of  his  time  in  cutting  down 
land  securing  his  crops,  bef<»re  the  equinoctial  gaJesand 
storms  of  winter  set  in.* 

About  the  equator,  where  there  is  no  variety  of  sea« 
sons,  the  moon  rises,  with  the  greatest  regularity,  about 
49  minutes  later  every  day  thaia  on  the  preceding,  bat 
as  we  advance  to  the  north  or  south  from  that  line,  and 
get  into  a  more  variable  climate,  the  little  difference  in 
the  rising  of  th^  Harvest  Moon  becomes  more  percep- 
iiUe.  At  the  polar  circles,  where  the  mild  season  is 
trery  precarious,  and  of  short  duration  at  that  advanced 
tteason  of  the  year,  the  autumnal  ftdUtnocni  rises  at  sun- 
set from  the  first  to  the  third  quarter ;  and^  at  the  poles, 
^hefe  the  sun  is  half-»-year  below  the  horizon,  the  zrinter 
^fiiW^moon  shines  constantly  from  the  first  to  the  third 
quarter ! 

In  these  respects  the  moon,  that  faithful  companion 
and  attendant  on  the  earth,  may  be  said  to  proportion 
her  services  to  the  emergency  of  the  occasion ;  but  even 
in  the  ordinary  services  she  affords,  in  the  absence  of 
sunshine,  her  influences  are  of  infinite  advantage.    The 

*  This  wonderful  phenomenon,  although  perhaps  too  little  attended 
to  by  us,  has  been  distinguished  in  different  ages  of  the  world  by  dif- 
ferent appellations,  according  to  the  favourite  occupations  and  pursuits 
in  which  mankind,  happened  to  be  engaged  at  the  time — being  first  cal- 
led the  Hunter's,  then  the  Shepherd's,  and  now  the  Harvest  Moon* 
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Hebrews,  the  Greeks,  the  Romans,  and  indeed  the  an- 
cients in  general,  .were  wont  to  assemble  at  the  time  of 
the  netthmo(m%  to  discharge  the  duties  of  gratitude  and 
devotion.  The  oldest  measure  of  time,  taken  from  the 
revolutions  of  the  heavenly  bodies,  is  supposed  to  be  a 
month:  and  when  the  king  of  the  Pelew  islands  in- 
trusted his  son  to  the  care  of  Captain  Wilson,  he  in- 
quired, how  many  moons  would  elapse  before  he  might 
expect  his  return. 

By  the  dark,  opaque,  and  unequal  surface  of  the 
moon,  the  light  of  the  sun  is  reflected  to  the  earth,  af- 
ter that  superb  and  glorious  luminary  has  left  our  part 
of  the  heavens;  and  what  a  transcendently  magnificent 
spectacle  does  a  moonlight  scene  present^  independent 
of  the  incalculable  blessings  it  is  made  to  produce. 
Mow  weleome  are  the  harbingers  of  this  bright  lumi- 
nary to  the  toiling  traveller,  when  almost  fainting,  under 
bis  unremitting  but  fruitless  exertions,  to  gain  the  goal 
of  his  journey  before  the  close  of  day.  How  comfort- 
able to  the  bewiklered  mariner  as  he  ploughs  the  deep 
on  an  unknown  coast ;  and  how  cheerful  to  the  lonely 
shepherd,  as  he  tends  his  fleecy  charge  in  the  otherwise 
deep  gloom  of  some  sequestered  valley,  or  tunes  his 
midnight  pipe  among  the  solitary  tops  of  his  native 
mountains.  Even  on  the  mighty  ocean  the  moon  ex- 
erts her  beneficial  influence;  the  waves  of  the  sea  are 
swollen  and  lifted  up  by  the  energy  of  her  power ; — 
and  it  is  far  from  being  improbable,  that  what  has  such 
an  effect  upon  this  great  fluid  mass,  may  also  make 
some  very  important  and  sensible  impressions  on  that 
atmosphere,  in  whose  agitations  and  changes  we  are  sd 
much  interested. 
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CHAPTER  XLIV, 

THE  SUN— THE  SOLAR  STSTEM— THE  PLANETS»&c 


The  Son,  the  mott  glorions  of  created  hmitiiaries — the  most  pcrltft 

*  image  of  his  Crestor  among  ioanimate  dijecta — Of  what  the  Sn 
.   is  gcneraUy  considered  to  be  composed — Is  the  great  source  o( 

light  and  heat — Modem  philosophers  not  quite  agreed  in  their  opi. 
nions  respecting  the  manner  in  vhich  light  is  generated,  &&— 
Rapidity  of  the  motion  of  the  rays  of  light — The  Sun  the  foDn. 
tain  of  cheerfulness— The  cause-  of  colour— The  San  considered 
-  as  the  oentve  of  the  Selar  System— la  a  body  of  vast  mapiitnde— 
Hercury — Venus»-The  Earth — Canse  of  Leap  Year,  and  the  aU 
tcration  in  the  Style — The  Earth  nearer  the  Sun  in  Winter  than 
in  Sununer — The  Moon — The  Asteroids  of  Dr  Hersche),  or  New 
Planets,  Ceres,  Fkdlas,  Jnno,  and  Vesta — Jupiter,  bis  belts  an} 

•  fatellitet—Sifttnni,  his  rings  and  moons— The  Geoiigium  adaa,  Her- 
.  schel,  or  Uranus,  with  iu  six  satellites  or  moona-— Table  of  Ibt 

Diameters,  Distances,  &c.  of  the  planets. 


'<  Great  90uree  of  day  /  best  image  here  below 

Of  thy  CRKATOll, ■ 

On  nature  write  loi/ik  evry  beam  bis  jmiise/' 

*'  Obtene  kov;  regular  the  planets  run. 

In  ttated  times,  their  courses  round  the  sun : 

Different  then'  bulk,  their  distance,  their  career, 
jind  different  much  the  compass  of  their  year; 

Yet  all  the  same  eternal  laws  obey, 

WhUe  god's  unerring  finger  points  the  VHty" 

**  In  them  hath  hk  set  a  tabernacle  for  the  sun  ;  which  is  as  a  hndt' 
groom  coming  out  ^his  chamber,  and  r^oiceth  as  a  strong  man  to  run 
a  race.  His  going  foHh  is  from  the  end  of  the  heaven  ;  and  his  circuit 
unto  the  ends  of  it:  and  there  is  nothing  hid  from  the  heat  thereof*'— 
jrtALXs,  xiz.  4.  &c« 

.   **  And  Goo  made  two  great  Ughtss  the  greater  light  to  rule  thedoj/, 
and  the  leuer  light  to  rule  the  night  .*  Hx  made  the  stars  a2^*'-«iM.  i*  !<• 

THE  SUN. 
Fbom  the  Earth  and  its  companion  the  Moon,  we  now 
direct  our  flight  to  yonder  radiant  orb,  which  fills  the 
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heavefis  with  hia  rays,  and  cheers  the  earth  with  hi* 
preaeooe.  The  Sun^  if,  trulj,  a  most  glorious  lumi*- 
nary,  and  is,  iirithout  doubt,  the  most  perfect  image  of 
his  great  Creator  that  we  can  behold  among  inanimate 
objects ;  and  indeed,  so  much  in  one  respect,  does  he 
re&emble  his  hakeb,  that  of  the  Sun  it  may  be  sud, 
he,  also,  is 

"  Too  glorious  to  be  gas*d  on  in  his  sphere.** 
It  is  no  wonder  then,  tliat  the  fallen  reason  of  idola^ 
trous  nations,  should  have  mistaken  so  fair  a  copy  for  the 
adorable  original,  and  that  philosophers  should  sdll  be 
divided  so  much  in  their  opinions  respecting  its  sub- 
stance. In  one  thing,  however,  even  from  the  imperi- 
feet  knowledge  we  have  yet  been  able  to  procure,  of 
this  glorious  body,  it  is  found  to  differ  from,  and  to  fall 
infinitely  short  of  its  Creator;  for  tlie  Sun  has  it9 
4|90to,— while  HE  who  made  the  Sun,  is 

.....•»..-...  *<  Light  itsblf, 

purk,  siotless,  umcrxateo  uobty  ikbprablk.** 

According  to  Dr  Gregory,  **  the  sun  is  very  gene- 
rally considered  as  composed  of  the  matter  of  light  and 
heat,  whether  these  are  to  be  regarded  essentially  the 
same  or  not  ;^  but  he  is  careful  how  he  expresses  him-r 
self  even  in  this  cautious  manner,  for  he  adds :  <<  per<* 
haps  it  will  be  speaking  more  correctly,  to  say,  that  ha 
is  the  source  of  bothj  and  that  he  both  warms  and  en- 
lightens the  bodies  which  surround  him.*     The  sun  is 

*  The  question  of  the  identity  or  non^identity  of  the  rays  of  light 
and  heat,  which  at  one  time  agitated  the  philosophical  world,  seema 
now  to  be  pretty  satisfactorily  set  at  rest;  for,  Dr.  Brewster,  in  treat- 
ing of  new  discoveries  respecting  the  Sun,  &c.  remarks,  **  that  light 
and  heat  are  two  different  substances,  distinguished  by  different  pro- 
perties, is  a  proposition  which  seems  to  flow  from  the  most  recent  ex- 
periments,*^ and  he  particularizes,  among  such  experimeiits,  those^  of 
tfe&rennnently  successful* aatronomftr,  Pr  Henciiel,  '^'whicfa,  (Doctor 
aa8 
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indeed  the  great  FoufnUAn  cf  light  amdhuL^  ndns 
•tnasing  to  think  with  what  rapidity  of  nratkahetnu 

Brtwtter  obMrres,)  "  assure  us,  tb^t  lovkibU  n>ji|  whkik  Im  \a 
potrer  of  heating,  and  which  are  totally  distinct  from  those  irb,r  • . 
doce  light»  are  actual! j  emitted  Irmn  the  sva»— end  tkst  Itcsiai 
raysp  incapable  of  producing  heat,are  discharged  froiathe  wms  mis " 
These  eminent  astronomers  and  philosophers,  do  not  ceca  L-«. 
ever  to  be  yel  arrived  at  that  state  ot  conilal  agrecmeet,  in  nfi^ 
to  the  composition  of  the  glorious  luminary  hinoaelf, — the  voasxay 
wbicb  these  rays  of  light  and  heat  are  formed, — and  whether  the  x 
is  a  habitable  globe  or  not;— ibr,  according  tm  the  tfacosy  of  \M^ 
UeiBchel,  the  sun  consists  of  a  dark  solid  nucleus,  surzonoded  b;  4 
strata  of  douds,  the  outermost  of  which,  is  the  region  of  that  ^ 
and  beat  which  are  diffused  from  the  centre  to  dia  remoter  psAs  ^\ 
system,  while  the  interior  stratum  is  supposed  to  protect  theia6afai^ 
•f  that  body  from  the  intense  brilliancy  of  tbe  fuery  atmospbmi 
which  they  are  enclosed ;  and  some  of  the  spots  «>f  tbe  snn  snt^ 
•accounted  for  a&  opgningt,  where,  in  consequence    of  part  of  | 
luminous  donds  being  removed,  tbe  opaque  globe  of  tbe  sun  bec4 
visible  throogh  the  aperturob     IX>ctor  Brewster,  after  notidi^t^f 
tural  prejudices  in  favour  of  this  theory  of  the  sun's  being  shibiil 
globe,  &c.-— that  the  SoUr  observations  of  Dr.  Wilson  first  sog^ 
the  opinion  that  the  sun  was  an  opaque  and  solid  body»  sunn^ 
with  a  luminous  atmosphere,  which  the  telescopes  of  Dr  Ho) 
have  tended  to  establish, — and  that  **  the  latter  of  these  ss&| 
mers  imagined  that  the  ftinction  of  the  sun,  as  the  source  of  I 
and  hea^  might  be  performed  by  the  agency  of  its  esteroal  ifll 
l^re^  while  the  solid  nudeus  was  reserved  and  fitted  for  tbe  iJ 
don  of  the  inhabitants ;"  goes  on  to  say,  "-  This  conjecture,  howen 
^enaoaant  with  nothing  which  we  find  in  nature     I-t  is  inconcei«i 
indeed,  that  luminous  clouds,  yielding  to  every  impulse,  and  in  ai 
l»f  perpetual  change,  could  be  tbe  depository  of  that  devouriiig  ^ 
aad  that  ^insupportable  blaze  of  light,  which  are  emitted  from 
ran;  and  it  is  still  more  inconceivable,  that  the  feeble  barrier  of  pi 
lafy  douds,  could  shield  the  subjacent  mass  from  the  destnictnt 
maoti  that  raged  above  ;**  and  then  proceeds  to  propose  or  subd 
his  readers,  what  may  be  denominated  a  new  theory,  in  which  be  sc 
10  eetosider  it  **  highly  probable  and  consistent  with  other  discoTd 
that^he  dark  ^olid  nucleus  of  the  sun  is  the  magaaine  liom  wbick 

K»  diichargad,  while  the  lumiooiis,  oc  phosphorescent  mantle,  vH ' 
]icat  flraely  pervades,  is.  tbe  region  where  its  light  is  genenti^ 
Our  limits  do  not  permit  us  to  enter  into  the  controfeny,  I 
enough  has  been  shgwn  to  convince  the  reader,  that  however  g 
dem  philosophers  may  agree  to  differ  from  tbe  ancienu,  in  regard' 
the  composition  of  the  sun's  body,  not  beittg  a  mass  of  lifwdfrt 
tbay  are  far  from  being  yet  agreed  among  themselves  as  to  the  coid 
tuaat  paru  of  that  great  fountain  of  light  and  heat— th«  miBoel 
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forth  his  rays  to  illumine  and  cherish  the  world.*  And 
these  are  not  sparingly  dispensed^  nor  come  to  us  from 
a  niggardly  hand.  The  rays  of  light  are  most  copi- 
ously  diffused,  and  in  sufficient  abundance  to  chase  a^ 
way  the  minutest  yestige  of  the  shades  of  night. 

The  heai  of  the  sun  is  also  most  potent  in  its  opera- 
tions— ^With  ease  it  penetrates  into  the  bowels  of  the 
earth,  and  finds  its  way  into  the  most  secret  recesses  of 
nature ;  so  that,  in  the  expressive  language  of  Scrip- 
ture, «« there  is  nothing  hid  Jram  the  Jieat  ihereof^ 
But,  indeed,  what  could  possibly  exist  without  it? 
The  Sun  may  be  truly  styled,  the  grand  enlivening 
principle  of  the  universe ; — without  his  influence  the 
crimson  tide  behoved  to  stagnate  in  the  veins  of  ani- 
mated beings ; — *'  the  trees  could  never  break  forth  in- 
to leaves,  nor  plants  spring  up  into  flowers ;  we  woulct 
no  more  behold  the  meadows  mantled  over  with  green^ 

which  both  are  generated^ — and  by  attonding  to  the  strong  analogical 
reasoning  of  Dr.  Brewster,  in  the  treatise  above  alluded  to,  the  8up« 
position  that  the  sun  is  an  inhabited  world,  must  be  allowed  to  be^  as 
yet,  a  matter  of  dubious  import. 

In  regard  to  the  spots  of  the  sun,  the  modems  seem  to  be  better  a* 
greed,  for  Dr.  Brewster  seems  to  coincide  ia  opinion  with  the  late 
Professor  Wilson  of  Glasgow,  <*  that  the  Solar  spots  are  depressions 
rather  than  elevations ;  and  that  the  black  nucleus  of  every  spot,  is  tba 
opaque  body  of  the  sun,  seen  through  an  opening  in  the  luminous  a^ 
mosphere  with  which  he  is  encircled/'  and  this  opinion,  it  will  be  re- 
collected, is  the  same  with  that  of  Dr  HerscheL  For  more  informa<r 
tion  on  this  interesting  subject,  see  Chapter  III,  of  Dr,  £rewst€r'$ 
Supplementary  chapters  to  Fergusnn*s  Astronomy, 

*  So  great  is  the  distance  of  this  bright  body  from  us,  that,  were 
the  motion  of  light  no  swifter  than  that  of  a  cannon  ball,  it  would 
take^  according  to  the  computation  of  philosophers,  92  years  in  airiv- 
ing  at  the  earth :  and  were  it  no  swifter  than  sound,  it  would  take  up- 
wards of  1 7  years ;  but  light  flies  with  such  incredible  velocity,  that  it 
arrives  at  the  earth  in  about  7  or  8  minutes,  being  at  the  rate  of  no 
less  than  200,000  English  miles  in  a  second  of  time.— r  By  this  means 
the  inconvenience  that  would  result  from  a  slower  progress  of  light  i^ 
obviated,  and  the  kindly  effects  of  this  inestimable  and  indispeuMbte 
blessing,  are  conveyed  to  us  in  an  instant. 
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llor  the  valleys  standing  thick  with  corn  ;  or,  to  speak 
in  the  beautiful  language  of  a  prophet  :*  No  huger 
would  tlte  ^fig-tree  blossom^  i^or  JrmJt  be  intlievine: 
The  labour  of  the  olive  would  faU^  and  the  fields  could 
yield  no  meat :  The  flocks  must  be  cut  off  from  tiu 
JiMj  and  there  would  be  no  herd  in  the  stalls.  It  pene- 
trates the  beds  of  metals  and  finds  its  way  to  the  place 
of  sapphires.-!- 

.  The  sun  is  also  the  Jbuntain  of  cheerfulness.  While 
all  nature  is  enlivened  by  his  presence,  it  is  also  cheered 
by  his  gifts.  *^  Truly  (says  Solomon,)  the  light  is 
Bweet^  imd  a  pleasant  thing  it  is  for  the  eyes  to  behold 
the  sun.^*  Add  the  author,  of  *<  the  Speetator""  has 
well  observed,  that  the  sun  has  a  particular  influence 
on  the  mind  of  man  and  making  the  heart  glad,  for  a 
proof  of  which  he  refers  us  to  a  consideration  of  the 
natural  world,  iirhen  this  luminous  globe  withdraws  his 
rays  for  a  few  moments  by  an  eclipse. 

The  sun  is  the  great  limner  of  nature,  whose  beauti- 
fying rays  paint  creation.  «  The  blushing  beauties  of 
the  rose,  the  modest  blue  of  the  violet,^  as  Goldsmith 
observes,  **  are  not  in  the  flowers  themselves,  but  in 
the  light  that  adorns  them.  Odour,  softness  and  beauty 
6f  figure,  are  their  own ;  but  it  is  light  alone  that  dresses 
them  up  in  those  robes  which  shame  the  monarch's  glory  ."^1 

•  Habakkuk.  f  Hervey. 

f  Colours  are  not,  indeed,  us  many  hare  been  apt  to  iroagine,  in- 
tiate  in  bodies,  but  are  found  to  proceed  from  that  particular  teitore 
of  their  particles,  by  which,  they  are  disposed  to  modify  and  reflect  the 
rays  of  the  sun  in  a  certain  manner,  and  this  is  not  merely  a  modern 
opinion,  for  Pythagoras  and  Plato  taught,  that  colours  resulted  solely 
from  the  different  modifications  of  reflected  light. 

What !  my  reader  may  exclaim,  is  there,  in  reality,  no  such  thing 
te  colour  in  nature  but  what  is  produced  by  the  sun's  rays  ?  Then  all 
things  nost  be  »liJie  in  the  dark,  and  it  may  be  possible  ao  to  sittf 


y  Google 


rvir.  um        BOOK  OF  NATURE  LAID  OF£N*  IM 

The  sun  mmjf  theiefere*  be  abo  wdl  styled  thecoiMS 
of  colour;  and,  but  for  this,  what  disadYantages 
would  we  labour,  under,  notwithstanding  the  beneficial 
distribution  of  light  and  heat  In  that  case,  we  would 
not  only  be  unable  to  distinguish  objects  at  a  distance, 
and  to  perceive  the  colour  of  the  raiment  of  our  neai:est 
friends,  but  be  incapable  of  observing  any  difference  of 
complexion  betwixt  the  ink  that  flows  from  our  pen, 
and  the  paper  on  which  we  write ;— -without  this  dis* 
criminating  property  of  light,  no  pleasing  variety  would 
overspread  the  great  carpet  of  nature ;  the  same  un« 
varied  hue,  in  every  direction,  would  meet  our  eye; 
the  same  dull  uniformity  would  every  whcie  prevail. 

Such  are  some  of  the  beneficial  consequences  that  re* 
suit  from  the  Sun,  with  respect  to  the  earth.  We  shall 
now  consider  him  as  the  centre  of 

THE  SOLAR  SYSTEM. 
**  Soul  of  tumranding  worlds»  In  whom,  best  8MIi» 
Shines  out  thy  Makke  !  I  may  sing  of  tliee  ! 
Iltj  system  rolls  entire  :  from  the  far  bourn* 
Of  Georgium  Sidtu  to  Afercuryt  whose  disc 
Can  scarce  be  eaught  by  philosophic  eye. 
Lost  in  the  near  effulgence  of  thy  blaze.*' 

From  the  consideration,  that,  by  the  laws  of  nature, 
all  the  lesser  heavenly  bodies  are  made  to  revolve  round 
the  greater,  in  the  same  manner  that  the  moon  is  made 

the  modification  of  the  particles  of  matter  in  some  bodies,  as  to  make 
them  assume  a  different  complexion.  All  bodies,  must  indeed,  as  to 
colour^  be  the  same  in  the  dark,  and  that  it  is  possible  so  to  alter  the 
structure  of  the  constituent  particles  of  bodies,  as  to  make  them  put 
on  a  different  appearance,  we  need  not  have  recourse  to  some  of  the 
mysterious  operations  of  chemistry  to  prove.  Take  but  a  handful  of 
snow,  and  put  it  into  a  vessel  by  the  side  of  the  fire,  and  whatbeeomei 
of  ita  wkitenetsf  or  light  a  candle,  and  place  it  under  a  cover,  placed 
at  such  a  convenient  distance  as  to  arrest  the  smoke  in  its  ascent,  and 
from  what  coloured  body  docs  the  tooi  proceed  ?  White  ioaf-st^ay 
melted  over  the  fire,  first  turns  browt^  afterwards  black  f  and  a  singly 
griun  of  thisy  tingea  a  quart  of  fair  water  with  a  beautiful  yellow. 
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to  move  nninkl  the  eixtk^  it  ^ras  to  be  expected,  tl^ 
the  Sun  J  the  centre  of.  a  system  in  which  ao  many  p^i 
tary  and  cemetary  bodies  are  made  to  move  ▼r.*^ 
the  sphere,  or  verge^  of  his  attraction,  would  be  a  Iv. 
of  very  considerable  magnitude;  and  that,  hebsai:; 
be,  to  such  an  extent,  that  his  solid  bulk  b  corap.: 
to  be  64  million  of  times  larger  than  the  moon,  r 
than  a  million  of  times  bigger  than  the  earthy  a^ 
times  greater  than  all  the  other  planets  pat  togethe: 
From  what  we  ourselves  experience  of  the  hene&b 
this  luminary,,  we  bave  reason  to  conclude,  that. 
sun  is  placed  in  the  most  convenient  situation  is ' 
heavens,  and  at  the  most  suitable  distance  from  e: 
tif  the  respective  bodies  which  move  around  hifs; : 
that,  however  near  or  remote  their  courses  ma?  i\ 
the  common  centre,  or  however  slow  or  rafid  io  u: 
movements,  the.  inhabitants  of  all  those  bodies  7^ 
are  inhabiUdf  will  have  forms  and  powers  no  less  sn: 
to  their  situations  than  ours : 

«<  —...  Gonstttntiona  fitted  for  tlHit  spot, 
"Where  providence,  all  wise,  has  fix*d  their  loL'^f 

THE  PLANETS. 

Of  the  planets,  which  have  yet  been  discovered, : 


*  In  a  treatise  of  this  kind,  it  has  been  judged  better  to  iropz.' 
•ur  general  readers  an  idea  of  the  bulk  of  the  planets,  and  the  tij^. 
their  revolutions,  by  cofnjjarison,  than  otherwise ;  on  which  accour.'. 
have  confined  ourselves  to  this  method,  in  the  text,  just  statiog  tix 
tect  of  the  diameter  of  the  earth,  tbc  time  of  its  revolution,  &c.  asar 
rion  to  form  an  idea  of  the  others  by  ;  but  for  the  benefit  of  thoat  • 
scientific  turn,  we  annex,  at  the  end  of  this  chapter,  a  table  coouii^ 
much  valuable  information  on  this  subject,  in  a  small  compass. 

f  The  sun,  although  generally  considered  as  fixed,  has  been  frc 
to  make  a  revolution  on  his  axis,  in  somewhat  less  than  our  mn- 
atid  is  likewise  said  to  be  agitaited  by  a  small  notion  rehnd,  wfai: 
ealled,  the  centre  of  gravity  of  the  Solar  System.  His  mecioo,  hf* 
•ver,  is  so  compamtiv^ly  small,  tluit  he  may,  indetdy  b9  Hud  U>  be  J»^ 
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first,  or  nig^t  to  the  Sun,  is  Mercury.  His  dimnetev 
is  computed  to  be  less  than  the  half  of  that  of  the 
£arth,  and  his  year  is  not  quite  so  long  as  three  of  our 
months:  The  light  and  heat  of  this  planet  are  suppo$# 
ed  to  be  about  seven  times  greater  than  the  earth  re* 
ceives,  yet  he  is  said  to  move  at  the  rate  of  more  than 
109^000  miles  in  an  hour!  Being  so  near  the  Sun, 
Mercury  is  seldom  seen,  but  when  he  is,  it  is  a  little 
aflter  sunset,  and  before  sun-rise,  and  he  appears  to  e^ 
mit'  a  bright  white  light. 

The  diameter  of  Venus  is  somewhat  less  than  that  of 
the  Earth,  and  her  year  is  not  quite  eight  of  our  monthsi. 
In  the  heavens  she  moves  next  in  order  to  Mercury, 
and  notwithstanding  she  is  supposed  to  be  surrounded 
by  an  atmosphere  like  the  Earth,  her  light  and  heait 
are  said  to  be  twice  as  much  as  ours.  Like  the  Sun, 
this  brilliant  planet  has  her  spots ;  like  the  Moon  sh^ 
-  has  her  phases  ;  and  she  moves  at  the  rate  of  upwards 
of  80,000  miles  an  hour  !  Venus  appears  in  the  hen- 
vens  the  brightest  of  all  the  planets,  and  according  as 
she  is  situated,  is  sometimes  called  the  Mornings  some- 
times, the  Evening  Star.* 

Next  to  Venus  comes  our  Earthy  attended  by  her 
constant  companion,  or  satellite,  the  nwon.  The  dia- 
meter of  the  Earth  may  be  computed  U)  be  about  791? 
miles,  her  distance  from  the  sun  95  millions  of  miles ; 
and,  moving  at  the  rate  of  upwards  of  6S,000  miles  an 
hour,  she  completes  her  annual  revolution  in  365  days, 
S  hours,  48  minutes,  and  49  seconds,f  being  all  the 

*  What  is  called  the  transit  of  Venus^  is  the  passing  of  this  planet 
over  the  tun's  face,  which  happens  only  twice  in  about  120  years. 

f  Did  the  year  consist  exactly  of  365  days,  6  hours,  in  adding  a 
day  to  etery  fourth  year,  as  we  do  in  ^e  leap  year,  to  bring  tliinga 
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inrhile  whirling  round  on  her  axis  oiice  in  S4  hours  with 
such  velocity,  that  the  inhabitants  at  the  equator  are 
carried  round  at  the  rate  of  1,04S  miles,  and  those  in 
the  latitude  of  London  about  644  miles  in  an  hour!* 

The  magnitude  of  the  Moon^  is  said  to  be  about  -^ 
of  that  of  the  Earth,  about  which  she  moves  at  the 
distance  of  SS7,519  miles,  and  completes  her  revolution 
in  somewhat  less  than  S8  days,  travelling  at  the  rate  of 
9ST0  miles  an  hour. 

MarSy  whose  diameter  is  little  more  than  one  balfof 
our  Earth,  moves  next  the  earth  in  the  order  of  the 
planets:  He  completes  his  revolution  in  something  less 
than  687  of  our  days,  so  that  his  year  is  nearly  twice  the 
length  of  ours,  while  his  light  and  heat  are  considered 
to  be  not  quite  the  half  of  what  we  enjoy.  Mars  re- 
volves at  the  rate  of  upwards  of  55,000  miles  an  hour, 
and  appears  in  the  heavens  of  a  dusky  red  colour. 

What  are  called  the  New  Plaiiets,  are  to  be  found 
betwixt  the  orbits  of  Mars  and  Jupiter :  but  as  these 

jquare,  time  would  be  kept  perfectly  regular  without  any  farther  it* 
tention ;  1>ut  as  the  year  is  not  quite  out  the  365  dayg,  6  hours,  but  li 
minutes  and  as  many  seconds  short,  it  necessarily  foUows,  that  in 
erery  leap  year  when  we  add  a  day,  we  add  so  many  minutes  and  se- 
conds too  much,  and  consequently,  when,  in  progress  of  time,  tbete 
odd  minutes  and  seconds  so  added,  shall  amount  to  94  boors,  it  is  od 
less  proper  to  take  of  a  day  from  our  time,  than  it  was  to  add  one 
every  leap-year;  and  this  at  once  shows  the  necessity  of,  aodaccoaots 
for  the  aiteration  of  st^le,  which,  to  bring  things  right,  must  take 
place  every  131  years, — ^the  amount  in  that  time  being  S4  hounSi 
minutes.  I 

*  We  have  already  explained  several  of  the  phenomena  renltios 
£rom  the  motion  of  the  £arth,  but  there  is  one  astronomicsi  /«<< 
we  would  here  mention,  which  may  sound  strange  in  the  ears  of  some 
of  our  readers ;  viz.  that  we  are  actually  nigher  the  sun  in  winter 
than  in  summer !  Were  it  not  for  this,  it  is  presamed,  that  the  wr^ 
rity  of  our  winters,  (being  chiefly  occasioned  by  the  obliquity  of  tb« 
•un^s  rays,  as  they,  at  those  seasons^  fall  on  our  atmosphere,}  ^(^ 
be  rendered  still  more  intolerable  aud  severe* 
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jure'  so  very  small  in  comptirison  with  the  others,  that 
Dr  Herschel  does  not  deign  to  denominate  them  planets, 
but  Asteroid^  referring  the  reader  for  more  informa- 
tion to  the  annexed  table,  we  shall  here  just  mention 
th^r  flames,  with  the  dates  of  their  discoveries :  Ceres 
was  discovered  by  M.  Piazzi  in  Sicily  on  the  1st  Jan. 
1801 ;  Pallas,  was  discovered  by  Dr  Olbers,  of  Bra- 
men,  on  the  S8th  March,  1802;  Juno,  was  discovered 
by  Mr  Harding  of  Lilienthal,  Bremen,  1st  September, 
1804 ;  and  Vesta  was  diseovered  by  Dr.  Olbers,  ^th 
March  1807. 

But  very  different  is  the  case  with  JupUer,  which  is 
the  largest  of  all  the  planets ;  and,  adorned  by  his 
belts,  attended  with  his  glorious  retinue  of  four  moons^ 
comes  next  in.  order  in  the  heavens. .  The  magnitude 
of  this  stupendous  planet,  is  indeed  said  to  be  no  less 
than  1400  times  larger  than  the  efuth :  his  year  nearly 
amouDts  to  twelve  of  ours,  and  he  moves  at  the  rate  of 
upwards  of  ftdfiOO  miles  an  hour.  In  consequence  of  his 
distance  fcora  the  sun,  bis  light  and  heat  are  computed 
to  be  only  about  '  of  what  tlie  earth  receives,  but  the 
former  of  these  may  be  compensated  by  the  number  of 
his  moons ;  by  one,  or  more,  of  which,  there  is  scarcely 
any  part  of  this  planet  but  what  is  enlightened  during 
the  whole  night,  except  his  poles ;  and  there  is  no  say. 
ingy  but  what  ha3  the  appearance  of  Jupiter's  belts^ 
nay  be  something  of  an  atmospheric  nature,  so  oonsti« 
luted,  as  to  absorb,  and  considerably  increase,  the  beat 
of  the  sun's  rays.  Jupiter  in  the  heavens,  appears  to 
the  eye  next  in  magnitude  to  Venus. 
'  Beyond  the  orbit  of  Jupiter,  moves  Satum,  attended 
by  a  retinue  of  no  less  than  seven  satellites  or  moons, 
and  having  his  body  surrounded  by  an  interior  aiid  ex*. 
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tenor  ring.  Although  the  diameter  of  this  planet  is 
not  so  large  as  Jupiter,  his  magnitude  is  said  to  be  no 
less  than  966  times  that  of  the  earth,  and  moving  at 
tlie  rate  of  more  than  £2,000  miles  an  hour,  he  com- 
l^etes  the  revolution  of  his  wide  circle  in  somewhat  less 
tlian  29?  of  our  years !  The  light  and  beat  which  Sa- 
turn receives  from  the  sun,  are  computed  to  be  about 
TSTT  part  of  what  the  earth  receives,  but  to  compensate 
for  this,  besides  the  rings  and  moons  already  menUon- 
ed,  the  disc  of  this  planet  has  been  observed  to  be  cros. 
aed  by  zones  or  belts,  which  may  be  analogous  to,  and 
answer  the  purposes  of  those  of  Jupiter.  Saturn  is 
irisible  to  the  naked  eye^  and  diinesin  the  heavens  vith 
4  pale  feeble  light. 

-  The  Georgian^  or  Georgium  Sidus  ;  Hertchdf  or 
Uranus^  as  it  is  frequently  called  by  foreigners,  is  the 
lemotest  of  all  the  planets  yet  discovered,  and  vas 
brought  to  notice  so  recently  as  the  IStfa  March, 
1781  f  by  that  indefatigable  astronomer  Doctor  Her- 
acheL  Six  satellites  have  already  been  discovered 
attending  on  this  distant  planet ;  but,  on  account  of  its 
immense  distance  from  the  sun,  and  recentness  of  its 
discovery,  it  is  extremely  probable  that  this  planet  has 
a  more  numerous  rednue  attending  him  than  we  are  jet 
acquainted  with.  Its  magnitude  is  supposed  to  be  up- 
wards of  80  times  that  d  the  earth,  and  its  periodical 
revolution  performed  in  something  less  than  84  of  our 
years.* 

*  On  tbe  first  of  this  month,  the  Georgium  Sidus  was  on  theme> 
ridian  At  47  minutes  past  8,  and  about  4  minutes  sooner  every  sQC- 
deeding  night;  its  meridian  altitude  about  16  degrees.  It  is  very 
tiev  a  small  star  of  tbe  ninth  magnitude*  over  which  it  pssws  on  tbe 
<4tli  inst^,  and  will  slowly  aoove  to  the  westward  till  the  SSth,  when 
it  will  herein  to  return  to  the  eastward^  and  repass  the  small  itir*^* 
the  5th  of  November.  li  may  be  seen  with  a  telescope  of  urj  flD*^ 
Signifying  power. —^I^ptem^er  1S2«. 
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CHAPTER  XLV. 

THE  PLANETS^  &c  CONTINUE D-XOMfiTSr 


Oood  eonsequencesy  of  the  oibits  of  the  planets  being  elliptical,  ftc 
•^Wliat  are  called  tin  perturbations  of  the  planets — Time  of  a  le- 
^ntioa  of  the  satellites  of  Jupiter  known  to  a  nicety — Spots  of  Ve- 
nus and  of  Mars — Bells  of  Jupiter,  and'rings  of  Saturn — ^Reasoufor 
beliering  that  the  planets  are  inhabited — Comets  moTe  in  ^.cry  ee- 
eentric  ellipses — Amasing  length  of  the  tail,  and  vast  siae  of  the 

'  Nodeus  of  the  Comet  of  1811 — Great  number  of  Comets  in  dw 
Solar  system — Frequency  of  their  appearance — Number  Tisible  in 
1885— Comet  of  1826^— Periods  of  some  calculated — One  ^  them 
wnissing— Nothing  alarming  in  their  appearance — Comet  of  1811 
n  harmless  visitant — Tails  of  Comets  always  turned  ou*  from  the 
8im — ^The  Stars  visible  through — Difierent  opinions  as  to  the  nsa 
of  Cometfr— Judicious  remarks  of  Dr  Mavor — What  the  ^^tTmithii^ 
Cannes  of  Cometo  suggest  to  the  mipd— Condoding  feU^ction. 


**  Who -turns  hii  eye  on  iVo/tcfvV  midnight  £ice» 
Bta  muU  mquir*^*'  What  hand  behind  the  »eene,- 
Whttt  arm.  Almighty,  Twi  these  :wheeling  globes 
Jn  motiont  and  wound  up  lAe  vast  machine  f '* 

**  behold,  in  vohat  harmotdout  order  pittced^ 
They  move  /  How  they  alternate^  advance  T 
JBehold  how,  with  eternal  meatur^racedt    - 
They  drcling  glide  in  their  odeUial  dance  ! 

Bow  well  adjutted  is  the  ruling  cattf 

Which  these  fair  worlds  incesxantiy  obey  I 

Mow  s^taratefy  each,  and  jointly  all^ 

2^letr  Author's  true  Omnipotence  display,**— ^es^AT  ott  tbk  vmr. 

**  Bast  thou  ne*er  seen  the  ComtCsJlamingJligkt  f  **— Touac 
<*  The  havens  dedaire  the  glory  tf  God,  and  the  firmament  sketeeth 
Act  handy-work.  Day  unt»  day  uttereth  speech,  and  night  ustto  nigkt 
aheweth  knowledge.  There  is  no  speech  nor  language'where  their  voice 
it  not  heard.  Their  line  is  gone  out  through  all  the  earth,  and  their 
words  to  the  end  of  the  world," — psalm  xiz.  K  &c^ 

Thb  Placets,  with  their  attendant  satellites  and  other 
appendages,  are  carried  round  the  sun  in  elliptical  or- 
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^  differing  but  litlile  from  circles;  by  which  means 

t    temperature  of  their  seasons  must  be  wisely  pr6- 

■rtionedy  and  pretty  equally  kept  up.     To  prevei^t 

:»  frequent  eclipses  they  move  not  in  the  same  planeii^ 

cl   that  they  may  not  interfere  nor  clash  with  each 

her,  they  revolve  all  in  the  same  direction  Jrom  the 

^st  away  easterly.     What  are  called  the  perturhatwM 

r  planets^  are  those  small  irregularities  and  deviations 

1   their  motions  caused  by  their  mutual  attraction, 

rliich,  although  nothing  alarming  is  to  be  apprehended 

.a  consequence,  must  be  carefully  taken  into  con^dera- 

ion,  and  attended  to,  in  making  astronomical  calcula- 

ions.     The  greater  part  of  them  are  known,  and  tl^e 

evhole  are  supposed,  to  turn  round  on  their  axis  in  the 

same  manner  that  our  earth  does,  by.  whicb  means  they 

must  also  be  favoured  with  the  alternate  succession  pf 

day  and  night ;  and  as  the  revolution  of  the  satellitfs 

of  Jupiter  is  known  to  a  nicety^  corresponding  to  that 

of  what  we  know  of  our  moon,  there  can  be  no  doub^, 

but  those  planets  which  have  such  attendants,  are  ^ 

qually  benefited  by  them.     Of  the  spots  of  Venus  aivi 

of  Mars,  the  belts  of  Jupiter  and  rings,  of  Saturn,  we 

can  say  little ;  but  let  it  be  remembered,  that  we  are 

surrounded  by  an  atmosphere,  the  appearance  of  which) 

it  may  be  as  difficult  to  account  for,  by  the  inhabitanijts 

of  those  distant  bodies. 

That  the  planets  are  inhabited,  wje  haye  every  reason 
to  believe,  from  the  provision  that  is  made  for  their 
comfort,  and  other  analogy  they  bear  to  our  own  ii)- 
habited  globe.  It  is  true,  that  \>ur  views  and  discov- 
eries respecting  those  distant  orbs,  must  be  imperfect 
and  limited  in  this  present  state;  but  what  we  know 
notaoWf  we^may  perhaps^cnoir  hereafter ;  although  it 
BB  S 
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,  h.  not  to  be  supposed,  that  our  fiBite-caiMdtks,  ares : 
M  oiQre  exalted  state  and  enlarged  sph^feof  vmoih«Ll^ 
f  ver  be  fuUjable  to  efmynrehend  the  migUg  sorb  ffd 
Creator  qfthe  Universe^  or  fOieFjbrik  all  uufnuL 
COMETS. 
"  Tir  nivMrious  &tr«Dgcr»  tnkes  bli  ainpic  namd  I 

Jhrougb  depths  of  etber,  coasts  unnumbered  worbk 
Of  mors  thaR  Solar  glory ;  doubles  wide 
Heaven *s  mighty  cape»  and  then  revisits  eaitb» 
From  the  long  travel  of  a  thousand  years."  I 

Be^des  the  planets  and  their  satellites,  there  ti 
other  bodies  called  comets^  which  revolve  rounca 
'  tun  in  very  eccentric  ellipses,  and  in  all  manner  oii\ 
ections.  These  comets  in  one  part  of  their  orbit^ca^i 
the  perihelion,  approach  very  near  the  sue,  and  fp^ ; 
iiH  in  a  blaze  ;♦  this  appearance,  however,  they  gra-l 
ally  lose,  as  they  fly  off  with  inconceivable  rapidi:/ 
the  opposite  part  of  their  orbit,  caTfed  by  astronoL-. 
their  aphefion;  there  they  are  totally  divested  of  (£-. 
luminous  tail,  and  being  at  such  an  innmense  disULi 
from  the  sun,  it  is  concluded  they  must  experieca; 
degree  of  cold,  of  which  we  can  Iiave  do  adequate  of- 
at^tton. 

'  There  are  a  variety  of  opinions  as  %o  the  number  ^ 
comets  belonging  to  our  system  ;  and  as  these  bod. 
appear  but  seldom,  and  their  stay  is  so  short,  il  is  c; 
surprising  that. So  hiuch  ignorance  should  prenilr^ 
•pecting  them.f     It  is,  however,  now  suflScientlja.* 

i  Aooording  «b  M.  Staickv  •»  astroifoiiier  at  Augsbarg,  the  oaf 
fhn%  ajpi^eared  in  1  ai  1,^  was»  Oct.  16th,  at  th«  di)it  vice  of  SS  iBiIli«»- 
gtioKraphical  miles  from  the  Earth;  The  tail  eC  tiie  conict  iras  80Qa' 
•aia|9l  la  length,  and  thadiaaieter  of  the  Btidtfus  about  SCO  mks. 
•^  Xh9  Quoaber  of  comola  is  «ertaiii)gr  very  ijonsiderBbitw  Rkoct 
*enu operated  J  54;  others  assert  that  450  had  been  aeenpreviom' 
1771  ;  the  tables  of  Berlin  estimate  them,  at  700,  and  some  bsreur} 
^•ujiposedt|Mt(h^«r«.injUfi^i^    Oof  iftipig::»)effluw»  thiiifeoii 
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.«uned»  UiAl  tbeie,  Kketlie.phiiiel8^«fateeiKitrf>jr11icb 
1  but  bf.  a  reflected  ligbt,  mad  iNdre  k  not  for  the 
I,  these  bodies  inalwd  of  slarMtB^fWPlfarabjthm 

cely  a  je«r  now  pMsdt  witboirt  one  or  more  of  Umt  ttftiifrJnM 
rtgers  being  observed  in  t,he  heavens ;  and .  during  the  last  yeai^ 
ippeara  by  the'  following  eitract,  there  were  no  less  than  four  oC 
E3a,  visible  witbin  the  small  space  of  three  months : 
'  At  a  meeting  of  the  Astronomical  Society  of  London,  held  on 

llth  November,  the  President  took  the  opportunity  of  calling  tho 
ention  of  the  members  to  the  remarkable  drcumstanoe  of  the  «pn 
urance  of  no  fewer  than  /our  comets  during  the  recess,  aq  occur* 
ice  unparallelled  la  the  history  of  astronomy.  .  The  first  of  theao 
Ls  discovered  by  M.  Gambart  at  Marseilles  on  May  19,  in  thehei4. 
Casstopea.  I'he  second  by  M.  VaJz,  at  Nismes,  on  July  13,  near  X 
iiiri.  The  tliird»  by  Mr  Pans,  at  Florence,  on  August  9dif  in  An* 
Sa.  The  fourth,  which  was  the  most  interesting  and  ii^portantof  tbo 
hole,  since  it  had  been  the  object  of  solicitude  at  every  observatory,  and 
as  anxiously  expected  and  looked  after  by  every  astfooomnr,  wtn 
iscoTered  about  July  or  August  last.  The  President  remarked,  that 
lis  last  comet  (which  is  better  knovm  by  the  name  of  the  cotn^t  of 
iTzcke)  has  now  made  IS  revolutions  within  the  la9t  40  Jtars,  six  of 
hich  have  been  regularly  observed  by  astrooomen.  It  was  first  seen 
1  1786,  aAerwards  in  1795,  lH05,  1819,  and  1829,  and  in  the  present 
ear.  It  makes  a  complete  revolution  in  about  I WJ  day%  or  £^.yeanw*! 
•^Edinburgh  PAUosophical  Journal,  for  January  182& 

In  the  present  year,  (f  826,)  it  would  appear,  that  the  txpMXtUmi 
^f  astronomers  have  also  been  gratified  by  the  appearance  of  a  comiQt  s. 

Spires,  May  2.-—"  The  great  comet  of  last  year,  which  was  ex« 
>ected  to  appear  again  this  ^ring,  was  observed  last  night  in  the  souHU 
im  horisoD,  precisely  at  the  place  where  the  preceding  caloulationa 
led  us  to  look  for  it.  As  the  tail  is  now  turned  from  u^  the  comet 
leems  to  be  only  surronnded  with  a  bright  nebula,  which,  bbwever,  i^ 
bright  enou^  to  be  visible  to  the  naked  eye,  were  it  not  ao  .near,  tho 
horizon  that  the  density  of  the  atmosphere  prevents  it.'  tt  crosses  tlio 
meridian  at  midnight,  at  the  elevation  of  8  degrees^ ...  •  > 

Of  three  comets,  whose  periods  have  b^n  calculated,  one.appiUffr 
ed  in  the  year  1581,  1607,  1682,  1758,  and  may  be  expected  a^ain  in 
1839:  iu  period  being  75  ye»rt.-M-The  seborid  ippearediia.  1^38, 
1661,  and  1789,  and  may  be  expected  every  29  years.  The  third  i^* 
peered  in  1680,  and  its  period,  as  calculated  by  Sir  Isaac  Newton,  fa 
said  to  bf  f  75  yeafa»  After  all^  the  appearances  of  these  eerentiie 
bodies  are  not  to  be  depended  upon  ;  for,  in  respevt  to  its  period  of 
revolntioo,  according  to  the  most  correct  and 'tried' c&kulations,  thb 
question  still  remaina  to  be  solved,  IWhat  has  beconse  et  the  comet  of 
1770?— even  allowing  that  Dr  Brewster  has  satisfactorily  disposed  of 
it  in  that  curious  theory,  in  which  he  thinks  it  probable,  that  it  haa 
imparted  to  Ceres  and  Pallaa, those,  imai^nse  atmosphere^  ^^¥f^  ^^ 
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fjt$ding'\maguUkent^i  imuM  move  unseen  and  unlieed* 
«1  by  u»7  fer  b«rw«ver  tiatuniittts  may  have  difiered 
9ewft€l6xfgthe'omafx^  their  tails,  it  seems  now 

to  be  prett^r  weH  understood,  that  they  possess  nothing 
fiery  or  eombustibte  m  thetei ;  atid  m*y  With  more  pro- 
priety be  likened,  to  the  mild  radiance  that  proceeds 
across  th^  street,  fVom  thcf  illuminated  glass  in  an  apo- 
thecary's window  in^a  dark  night,  than  to  any  thing  of 
a-banefni  or  pestilential  nature. 

.  It  is  but  a  few  yeais  ago  that  our  hemisphere  was 
Visited,  by  what  the  superstition  of  former  times  would 
have  caUed  a  tremendous  visitani ;  for  the  comet  of 
1811  was  certainly  a  very  grand  and  striking  object; 
and  it  certainly  did  not  pty  us  a  transient  visit,  having 
continued  visible  for  ten  months, — ^but  in  our  more  en- 
lightened  age^  it  excited  neither  alarm  nor  awe.  Not 
a  person  that  f  know  of,  looked  upon  it  as  ^^  a  blood  v 
flag  hungont  by  divine  resentment  over  a  guilty  world," 
ywione  read  in  ihe  mysterioiLS  omen  the  fate  of  nations 
and' of  kingdoms; — ^soine  no  doubt  amused  themselves; 
during  it»  oontinuaniie,  in  watching  the  progress  of  this 
augu^  stranger,  and  tracing  its  course  on  a  celestial 
glpbft  $  wbile  to.  others^  int  returning  on  an  evening  from 
the  country,  it  Has  most  probably  been'  the  means  of 
drawing  the  attention  to  that  starry  expanse,  where  in^ 
numerable  glories  |)rocIaim  the  attributes  of 'divinity. 
.  There  is  one  thing  to-  be  remarked  with  regard  to 
the  tails  of  comets,  that  they  appear  always  in  a  direc- 
tion averted  from,  or  contrary  to  the  sun,  and  this  cer- 
tainly, with  the  circumstance  of  th^  stars  being  visible 

IftVtuish  them  from  all  tbe  other  planets.  Thiv  comet  was  calculated 
tffhave  approached  as  near  the  earth  as  the  mooDi  and  pu^it  to  have 
appeared  about  eight  times  since  the  year  177(r. 
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>ugli.  thein»  gives  ooiouriDg  to  the  MippontioB,  that 
^  are  nothing  more  thaa  merely  acondentiitioii  of 
solarTays,  by  the  refinctiog  powes  of.  theoouetaadi 
a.taios|iheii&* 

bVith  r^ard  to  the  purposes  for  wUeh  oometft  woe 
atedy  *<  all  is  doubt,  uooertainty^  and  conjecture.* 
Lxie  have  supposed  tliat  they  are  the  means  appoint* 
by  the  Almighty  for  putting  a  period  to  the  pkme* 
y  world  ;— others  have  imagined  that  comets  in  tfaeb 
reral  revolutions  gradually  approach  the  sun^  till  at 
X  they  fall  into  it«  and  become  a  supply  of  fuel  ta 
at  luminary ; — and  some  of  the  learned  world,  Dr^ 
avor  remarks^  are  of  opinion,  that  they  are  places  o€ 
ture  punishment  for  tormenting  the  damned  witb 
emal  vicissitudes  of  heoC  and  cold ;.  <<  but,  wheor,  on 
le  othcr.bood,  (as  the  Doctor  goes  on,)  we  reflect  ooi 
le  infinite  power  and  goodness  of  the  Deity,  the- latter 
iclining,  the  former  enabling  him  to  make  oreatuiee 
aited  to  all  states  and  citrunsstanoes ;  that  matter  ex^ 
;t8  only  Tor  the  sake  of  intelligent  beings ;  and'  that^ 
wherever  we  find  it,  we  always  perceive  it  pregnant 
dth  bfe,  or  subservient  .to  that  ptsrpose;  when  wa 
onsider  the.nun^rless  species,  the  actODisiung  Hxetn 
ity  of  animals,  in  earth,  air,  water,  and  even  on  othen 
inimal^ ;  every  blade  of  grass,  evcfry  tender  leaf,  ev«t)r 
natural  fluid,  swamnng  with  Ufb,  and  every  one  4rC 

*  The  following  very  rfitional  account  of  die  simple  manner  in 
which  tb^tail  of  a  eomet  may  be  occasioned,  is  given  in  the  Mondiljr 
Magazine  for  Nov.  1811  :  *'  Suppose  a  globe  of  water,  wiib  An  opaquo 
ball  in  its  centre — in  other  words,  the  pellucid  atmosphere  of  a  coifiet 
and  its  nucleus — suppose  them  placed  in  the  sunshine,  the  situation 
of  a  Comeths  tail  at  all  times — is  it  not  then  evident,  the  globe  of  wa- 
ter with  its  opaque  ball,  would  by  the  refraction  and  reflection  of  raya 
of  light,  ixliibtt  all  the  phenomena  of  a  comet*s  tail|  und^r  t^l  tb«  <iiw- 
cumstattces  and  variations  of  that  tail  I" 
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tB^iag  Bucb  gratifioatioDS  as  the  nature  and 
aiala  of  audi  requiie ;  it  seems  h^bty  probable,  that 
such  wmieDous  and  large  masses  of  duraUe  matter 
as  the  comets,  are  not,  however  dissbniiar  Id  our 
cailiiy  destitute  of  bangs  capable  of  contemplat- 
ing-intii  wonder,  and  admowledging  with  gratitude, 
the  wisdom,  symm^tty^  and  beauty  of  the  creatioc, 
wUdi  is  more  plainly  to  be  observed  in  their  extensire 
ton*  threug^  the  heavens,  than  in  our  confined  circuit: 
yet,  however  di£Scult  it  may  be  for  us,  circumstanceii 
mt  we  are,  to  discover  their  particular  designation,  this 
is  an  undoubted  troth,  that  whbebvku  the  Deitf 

XXBETS    HIS   roWEB,   THEEB  ALSO  HE  MAWrBSTS  BI5 
WISBOM  AMD  GOODNESS.*' 

If,  in  addition  to  these  judicious  remarks  of  the 
bamed  doctor,  we  take  it  into  oonaderation,  that  the 
mst  fifiidity  of  their  movements  when  in  their  perih^ 
Hfrnf  or  that  part  of  their  orbit  nearest  the  sun,  and  the 
amparatively  slow  progress  they  make  as  they  recede 
£Nim  him,  till  thetr  motion  is  so  languid  as  to  be  scarcely 
perceptible  at  their  aphelion,  or  farthest  distance  fror. 
hiss,  may  not  sufer  these  bodies  to  undergo  such  an 
aitBTDBte  extreme  of  heat  and  cold  as  would  otbenrix' 
have 'been  the  cask,^  the  probability  is  still  the  greater 
that  oomets  may  be  inhabited,  especially  if  we  makes 
pK^MP  allowance  for  the  powerful  effect  of  such  an  at- 
mosphere as  they  may  be  surrounded  with,  for  attem- 
pering the  sun^s  rays  as  they  fall  more  directly  or  o1> 
liqueiy  upon  it.f 

*  Every  person  must  be  sensible  diat  in  drawing  his  finger  quki'j 
through  a  flame,  he  is  less  sensible  of  the  heat  than  when  moving  ^> 
dowly  at  a  small  distance  from  it. 

f  We  have  an  illustration  of  this  in  what  we  ourselves  experience 
In  wimeff  when  our  situation  is  nearer  to  the  sun  than  it  is  in  summ^* 
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But  n^hatever  uset  thcic  gcccntric  bodies  are  of  other- 
ise,  the  astonisbu}^  courses  that  the  comets  perform 
1  empty  space,  suggest  to  our  minds  an  idea  of  the 
ast  distance  between  the  sun  and  the  nearest  fixed 
Lars,  of  whose  attractions,  all  the  comets  must  keep 
lear,  in  ofder  to  return  periodicallj  and  move  round 
iie  sun ;  and,  consequently,  of  the  infinite  greatness 
f  that  BEING,  who  has  stretched  out  the  heavens  like 
curtain,  and  afforded  such  ample  scope  for  all  the^e 
lumerous  orbs. 

"  I  cannot  forbear  reflecting,'*  says  the  author  of  the 
Guardian,  <<  on  the  insignificance  of  human  art,  when 
;et  in  comparison  with  the  designs  of  Providence.  In 
he  pursuit  of  this  thought,  I  oMisidered  a  comet,  or, 
n  the  language  of  the  vulgar,  a  blazing  siar,  as  asky- 
'ocket  discharged  by  a  hand  that  is  Almighty.  What 
m  amazing  tliought  is  it  to  consider  this  stupendops 
txxly  traversing  the  immensity  of  the  creation  with  such 
1  rapidity,  and  at  the  same  time  wheeling  about  in  (hat 
ine  which  the  Almighty  had  prescribed  for  it  I  How 
ipacious  must  the  universe  be,  that  gives  such  bodies 
IS  these  their  full  play,  without  suffering  the  least  dis* 
)rder  or  cpofusioQ  by  it !  Our  eyes  may  hereafter  be 
>trong  enough  to  command  this  magnificent  prospect, 
md  our  understandings  able  to  find  out  the  several  uses 
)f  these  great  parts  of  the  universe ;  in  the  meantime^ 
they  are  very  proper  objects  for  our  imagination  to  con* 
template,  that  we  may  form  more  extensive  notions  of 
infinite  wisdom  and  power,  and  learn  to  timk  hutmbbf  cf 
ourselves^  and  of  all  the  Uttie  works  of  human  invention^'^ 
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CHAPTER  XLVI. 

THE  FIXED  STARS, 


Tbe  Stany  Heavens,  a  glorious  prospect—Twiokliqg  <£  the  Stan— 

.  Number  of,  visible  to  tbe  eye  at  one  time — The  beavens  declare  tbe 
glory  of  God — Tbis  more  apparent  from  recent  discoveries — The 
Stars  cannot  be  numbered — The  Milky  way — Prodigious  number  of 

'  Stars  in — Alike  fathomless  by  our  eyes  and'Our  telescopes — Doobie 
•ad    triple    stars,  &c — Binary  systems — Nebulae — Clusters  and 

.  groups  of  stars — Little  white  spots  in  the  heavens — ^The  fixed  stars, 
why  so  called — Some  formerly  seen,  have  now  disappeared — The 
Solar  System  in  a  state  of  progressive  motion — Aberration  of  tbe 

'  Stars — Apparent  motion  of  tbe  beavens — Constellations — Ainaxio; 
•dktances,  and  vast  magnitudes  of  the  fixed  Mars—Uses  of  the  fixe^ 
«tan-«Seasonableness  of  the  conclusion  that  the  Stars  have  thesr 
attendant  worlds ;  and  that  these  worlds  are  inhabited — Happy  and 
grand  effect  of  such  a  view  of  the  Starry  heavens — General  result 
o^  extending  our  researches  into  Nature. 


The  high  bom  soul 


Disdains  to  rest  her  heav'n  asfriring  wing 
Beneath  its  native  qyarry.     TirU  ofeaHht 
And  this  diurnal  scene,  she  sjmngs  aloft 
through  fields  of  air," — ^akehsidx* 

•*  This  prospect  vast,  what  is  it  f — We^ML  or^Af, 

*Tis  Nature's  system  ofDivinii^g 

And  every  Student  of  the  night  inspires,** — ^toung. 

'*  Canst  thou  bind  the  sweet  influences  of  Pleiades^  or  loose  the  hands 
ff  Orion  f  Cansi  tftau  bring  forth  Manarolh'  in  his  season  ?  or  cand 
thou  guide  Arcturus  wUh  his  sons/** — ^job  xxxviii.  SI  and  32* 

'<  Hx  telleth  the  number  of  the  Stars;  bx  calleth  them  ail  By  their 
nmnes — Great  is  our  iokd,  and  of  great  power  :  his  understanding  uts- 
Jlsute,*''^njaM»,  czlvii.  4  and  S. 

What  a  glorious  prospect  does  night  unfold,  when  she 
draws  aside  her  sable  curtains,  and  displays  to  the  con- 
templative mind  the  azure  canopy  of  the  heavem  be* 
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eked  with  stars  1     We  need  not  wondor  at  the  ex- 
cession  of  the  poet : 

'«  DsvoxiOK  I — Daughter  of  Astronomy  !-•- 
An  undevotU  astronomer  is  mad  /** 

For  who  can  take  even  the  most  transient,  glance  of 
lese  glowing  beauties  on  a  fine  frosty  evening,  without 
ieliDg  something  of  that  undescribable  impulse  which 
very  good  map  must  feel  when  casting  his  eyes  to  the 
locturoal  heavens.*    What. then  inust  be  his  sensa- 
iona,  who,  by  means  of  the ."  sight-invigorating  tube,'' 
md  the  lights  of  philosophy,  is  led  to  explore  the  upper 
regions  of  this  celestial  canopy,  which  God's  own  finger 
has  so  distinctly  marked  with  the  wonders  of  his  power! 
The  first  thing  that  strikes  a  superficial  observer,  is 
the  apparent  multitude  of  those  heavenly  hosts.;  but 
this  will  be  found  to  be  an  illusion,  and  probably  is  oc- 
casioned by  their  twinkling,  and  the  confused  manner 
in  which,  by  their  distance,  they  are  made  to  appear ; 
for,  strange  as  it  may  sound  in  the  ears  of  the  unleanj- 
ed,  the  stars  which  are  visible  in  our  part  of  the  heavens, 
at  any  one  time  to  the  naked  eye,  even  in  the  most 
.favourable  weather,  do  not  amount  to  1000,  while  the 
whole  which  can  be  seen  in  both  hemispheres,  without 
the  help  of  instruments,  do  not  exceed  three  times 
.that  number.  *        ^ 

But  let  it  not  be  imagined  that  in  mentioning  this, 

«  "  Something,  like  magic,"  says  the  pious  Hervey,  «*  has  struck 
my  mind  oa  a  tran««nt  and  unthinUng  surwy  of  the  «theri*l  vault, 
tinged  throughout  with  the  purest  a«ure,  and  decorated  with  kmu- 
merable  starry  lamps,  I  have  fek,  I  know  not  what  powerful  and  ag- 
grandizing impulse,  which  seemed  to  snatch  me  from  the  low  en- 
tangtements  of  vanity,  and  prompted  an  ardent  de*ir«  for  aublimer 
*  objects." 

VOL  II.       .  C  C 
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-we  meati  to  derogate  from  the  glory  of  the  Almighty  as 
it  is  revealed  in  the  heavens,  or  by  any  means  wish  to 
insinuate,  -that  the  number  of  the  stars  is  within  the 
reach  of  our  finite  powers  and  capacities  to  calculate-* 
No ;  as  the  more  we  descend  downwairds  in  our  re- 
Kearches  among  the  animalcule  creation  the  more  evi- 
dent traces  of  divinity  we  discover,  so  the  more  we 
extend  our  discoveries  upwards  into  the  regions  of  the 
universe,  the  more  do  we  observe  of  the  glory  of  God. 
The  Heavens,  indeed,  dsclarc  the  oloky  of  God 
in  a  most  emphatical  manner,  and  that  important  inveo- 
tion  of  Galileo,  the  telescope,  aided  by  modern  improve- 
ments, has  brought  systems  and  worlds  to  light,  that 
were  not  dreamt  of  by  the  ancients.  The  heavens  of 
Thales  and  Hipparchus  were  poor  and  thinly  sown, 
indeed,  when  compared  to  those  of  Tycho  Brahe  and 
Flamstead ;  hut  what  were  -even  these,  to  what  the  won- 
derful instrutnents  of  Dr  Hersdiel  have  brought  to  no- 
tice? Every  new  discovery  of  tliis  indefatigable  as- 
tronomer has  tended  to  the  glory  of  his  Maker,  and 
every  increase  of  magnifying  power,  which  his  ingenui- 
ty has  been  able  to  produce,  has  served  to  confirm  Ae 
sublime  truth,  not  that  there  are  75,t)00,000,  stars,  the 
prodigious  immlier  he  is  said  to  have  had  already  reck- 
oned in  the  visible  part  pf  the  heavens,  but  that,  the 
number  of  the  stars  is  beyond  the  power  of  human  cai* 
culation — in  short,  that 

THE  STAIS  OF  HBAV«K  tSANNOT  2£  JiUMBSRKO. 

The  milkt/  way^  or  that  luminous  track  which  ire 
observe  in  the  heavens,  is  found  to  derive  its  appear- 
ance irom  the  infinite  num1>er  ,of  stars  of  which  it  is 
composed.  That  bright  irregular  zone  has-been  caw- 
fully  examined  by  Dr.  Hferschel,  who,  it  is  aaseited  by 

Digitized  by  VjOOQ IC 


DBAK  xxn.      BOOK  OF  MATOEE.  LAID  0P£V. 

Vince^  has,  in  the  space  of  a  quarter  of  an:  hour,  seen 
116,000  stars  pass  through  the  field  of  view  of  a  tele»' 
scope  of  only  15  aperture.*  No  less  than  188  stars  are 
said  to  have  been  discovered  in  the  Pleiades  alone;  and: 
in  the  constellation  of  Oriarif  a  number  has  been  dis> 
covered,  by  far  exceeding,  what  can  be  observed  by  the^ 
naked  eye  at  any  one  time  in  the  whole  heavens ! 

From  an  attentive  examination  of  the  stars  with  a 
good  telescope,  many  which  appear  perfectly  formed^ 
or  single,  to  the  naked  eye,  have  been  found  to  consist 
of  tzvo,  three^  or  more  stars ;  and  Dr.  Herschel,  by  the 
help  of  his  glasses,  is  said  to  have  discovered  near  702* 
such  8tars.*f-  Besides  these  the  doctor  has  observed  other, 
appearances  in  the  heavens,  which  he  calls  NebukSy  or 
cloudy  stars,  from  their  having  the  appearance  of  be* 
ing  surrounded  by  a  funt  luminous  substance  or  at* 
mosphere  of  considerable  extent}  of  these  he  has  no» 
ticed  the  position,  magnitude,  and  structure  of  no  fewer 
than  2,500,  and  is  of  opinion  that  the  starry  heavens 
are  replete  with  Nebulce.l 

*■  IiLa  paper,  published  in  the  Phih»ophical  Transactions,  1818,  Sir 
'William  Herschel  concludes,  that  a  single  star,  of  the  first  magnitude^ 
would  be  just  lost  to  the  naked  eye,  if  removed  to  1 2  times  its  dis-  * 
tance,  and  to  the  most  powerful  telescope  hitherto  constructed,  if  to 
2300  times:  Yet,  such  an  instrument  still  continues  to  ahow  stars. ia 
the  milky  way,  at  the  utmost  limits  of  their  visibility.  This  wonder-* 
ful  sidereal  stratum  is  therefore  fathomless  alike  by  our  eyes,  and  bj 
our  telescopes  t  But,  though  the  light  of  single  stars,  may  no  longer 
affect  our  organs,  the  united  lustre- of  sidereal  systems  may  reach  us 
from  a  still  greater  profundity  in  space» 

t  What  are  called  Binary  systems^  or  the  fact  of  two  stars  perform- 
ing the  offices  of  sun  and  planet  to  each  other,  is  now  fully  established 
by  some  recent  observations  of  Mr  J.  W.  Herschel  and  Mr  South* 
who,  it  is  said,  "  have  ascertained,  with  considerable  exactness,  th» 
periods  of  rotation  of  more  than  one  such  pair.  They  have  obso^ed' 
the  unmersions  and  emersions  of  stars  behind  each  other,  and  have  do* 
tected,  among  them,  real  motions  sufficiently  rapid  to  become  mea^ 
iurable  quantities  in  very  short  intervals  of  time." 

{  If  so,  and  each  of  these  nebuIsB  may  be  resolved,  according  to  the^ 
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There  are,  hAmpag  to  tbeae  apponnces,  sen:; 
little  whitish  spots  which  seem  magnified  and  ^ 
Immnous  when  seen  throu^  telescopes,  yet  iri 
any  stars  being  distii^Qishable  in  them.*  Bu 
is  very  probable,  those  little  white  spots  are  coisd 
of  dttstersj  and  groups  of  dusters  of  stars,  remoul 
such  amazing  distances  as  to  prevent  their  visible] 
viduality  being  observed,  while  their  presence  mm 
inferred  by  analpgy,  from  the  dim  lustre  they  m 
to  shed  on  so  many  portions  of  the  mantle  of  nighl 
which  resembles,  when  seen  through  a  telesccpi 
obscurer  part  of  the  Via  lacteoy  or  milky  way,  the] 
add  not  a  IttUe  to  the  grandeur  and  dignity  of  the  i 

When  to  these  grand,  mi^ificent,  and  nui 
appearances  in  the  heavens,  we  add  those  wan\ 
Stars  or  planetary  bodies  we  have  just  been  consii 
together  with  that  ho|t  of  cometary  orbs  whict 
sionaily  appear  and  disappear  from  our  hemu 
who  ean  forbear  exclaiming,  in  the  words  of  my 
^*  He  teUeth  tJte  number  of  the  Stars  ;  he  cdlki 
sM  by  {fmr  names.  Great  is  our  LoaD,  and  oj 
fewer  ;— his  understanding  is  infinite^* 

Th»  fixed  stars  are  so  called,  to  distinguls 
from  the  planets  and  other  wandering  bodies  th^ 

Doctor's  own  opinion,  into  one  of  those  numerous  clusters,  i 
Qf  stars,  which  are  so  widely  scattered  over  the  immensity 
and  may  each  constitute  a  system,  or  part  of  a  system,  in  the 
cfainery  of  the  Universe,  what  ideas  must  we  be  led  to  enteri 
Almighty  former  1 

*  One  of  these  is  in  Andromeda's  girdle,  and,  according  ( 
Gregory,  was  discovered  by  Simon  Marius  in  1612.  It 
wliitish  rays  near  its  middle,  is  liable  to  several  changes,  bdc 
ing  to  some  astronomers,  occasionally  disappears.  Another  ii 
between  the  head  and  bow  of  Sagittaritu,  a  third  on  the  ba 
Centaur,  a  fourth  is  before  the  right  foot  of  Aniinous^  and 
in  the  constellation  of  Hercules, 
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^ng  them ;  for  in  renpect  to  these  they  seem  to  be 
d,  and  mth  regard  to  each  other,  they  do  not  ap* 
r  generally  to  change  place.  Thus^  while  the  plane* 
*  bodies  are  not  to  be  found  in  precisely  the  same 
«  for  any  two  successive  days  together,  the  stars^ 
instance,  in  the  constellation  of  Ursa  Major  or  the 
ut  Bear^  have  not  been  observed  to  alter  their  situ* 
1  with  respect  to  each  other  since  the  creation  of 
world.   But  there  are  few  rules  without  exception ; 

here  it  must  be  observed,  that  new  stars  have  been 
overed  which  were  unknown  to  the  ancients,  and 
ly  of  those  that  appeared  in  old  catalogues  are  not 
'  visible,  while  numbers  seem  gradually  to  vanish, 

others  appear  to  have  a  periodical  increase  and  de^ 
tse  of  magnitude,* 
The  most  peroeptiblie  apparent  motion  of  the  stars^ 

^Dt.  Henchel,  in  Uie  Philosophical  Transactions  for  178S,  haa 

g«.en  a  large  coll«ction  of  stars  which  were  formerly  seen,  but  aia 

now  lost;  together  with  a  catalogue  of  variable  stars  and  of  new  stars. 

All  these  may  be  now  accounted  fbr,  as  weH  as  a  number  of  otherwise 

unintelMgible  phenomenal  obtenraUe  in  the  heavens,  by*  that  important 

discovery  of  modern  astronomy,  the  progpefUve  advancement  of-  ^ 

Solar  ^ttem  in  absolute  ipaee^  or,,  rather,  according  to*  the  opinion  ot^ 

Lalande,  its  periodical  revolution  about  the  common  centre  of  gravity 

of  the  Universe.     If,  according  to  the  discoveries  of  Dr.  Herschel, 

the  Sun,  or  rather  our  system,  is  advancing  at  present  towards  the 

constellation  of  Hercules,  it  is  obvious,  in  the  words  of  Dr  firewster, 

tbat  the  stars  in  that  eonsteUation  must  appear  to  recede  from  each 

other,  tbat  those  In  the  opposite  part  of  the  heavens  must  appear  to 

approach :  in  the  same  manner,  as  when  walking  through  a  forest,  the 

trees  to  which  we  advance  are  constantly  widening,  while  the  distance 

of  those  which  we  leave  behind,  is  gradually  contracting. 

What  is  called  the  Aberration  of  the  stars,  is  another  illusion  arising 
from  the  deviation  of  the  light  of  the  stars,  in  consequence  of  the  ani- 
nual  motion  of  the  earth. 

CCS  . 
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hovtver,  is  that  which  they  seem  to  lia^  roondt^ 
heavens  once  in  24  hours;  for  althoi^  UntolQ 
•tar  nigfaest  the.pole,  aud  consequently  called  tbep 
jtor,  be  so  imperceptible  as  to  be  scarodj  fistisri 
ed^  yet  even  that  star  appears  to  move  in  s  verj  si 
-circte ;  and  this  imaginary  motion,  is  oecasoiKd,  k 
same  cause,  as  produces  the  rising  and  setting  ol 
sun ;  viz.  the  revolution  of  the  earth  on  its  am 
.  Though  the  number  of  the  fixed  stars,  visible  tc 
naked  eye,  fall  infinitely  short  to  what  a  superficial 
server  might  be  apt  to  imagine;  yet,  from  the| 
resemblance  they  bear  to  each  other,  and  the  cooj 
manner  in  which  they  appear  at  such  vast  disUDO 
was  found  necessary  by  the  ancient  astronomers  to 
and  arrange  them  under  various  figures  and  n 
blances,  to  which  they  gave  the  names  of  several 
sons  and  things ;  and  these  imaginary  likenesses,  i 
of  which,  individually,  obtained  the  nameofpersorU 
brated  in  andquity ,  were,  in  general,  called  consieUdi 
The  distances  of  the  fixed  stars  from  the  eai 
supposed  to  be  very  greatr-*so  much  so^  that,  i 
cannon  ball  discharged  from  the  nearest  of  them^ 
computed  that  it  would  take  7,000,000  years  bd 
could  reach  the  earth.f  So  far,  indeed,  are 
himinous  orbs  removed  from  us,  that  their  magn 

*  Ptoleniy  bat  aiitm«nted  4S  oontttUsdoiis,  but  we  have  t 
our  catalogues!  no  lest  tlian  34  northeroy  and  45  southern, 
added  to  &e  IS  sodiacal,  make  altogether  ninety-one  consteiii 
The  stars  which  could  not  be  comprehended  in  the  ancient  coo 
lions  were  called  unformed  stars ;  but  sereral  new  ones  bsvt 
made  out  of  them  by  the  modems. 

f  Dr.  Bradley  calculates  the  nearest  fixed  star  from  the  £i 
be  40,000  times  the  diameter  of  the  earth's  orbits  and  the  dista 
i>raconis,  from  the  earth,  to  be  400.000  times  that  of  tbe  so 
S8,000^000,000,000  mUes  III 
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annot  be  increased  by  the  best  magDifiers ;  and,  not* 
7  i  thstaodiDg  the  great  extent  of  the  earth'^s  orbit  or  patk 
ound  the  sun,  a  fixed  star  does  not  appear  to  be  nearer 
o  us  when  the  earth  is  in  that  part  of  its  orbit  Dearest 
o  it,  than  it  seemed  to  be  when  the  earth  was  at  th^ 
greatest  distance,  or  upwards  of  190  million  c^  miles 
^arther  removed  from  the  star ! 

As  to  the  size  of  the  fixed  stars,  some  idea  may  be 
formed  from  the  vast  distance  at  which  they  are  vinble 
W^ere  the  sun  removed  to  as  great  a  distance  from  us  as 
we  are  from  the  nearest  of  these  stars,  it  is  not  probable 
that  he  would  appear  greater  tP  us,  and  the  difierent 
apparent  magnitudes  of  the  stars,  no  doubt,  chiefly  arises 
from  their  different  distances,  although,  it  is  certainly 
reasonable  to  suppose,  that  there  is  also  some  difference 
in  point  of  magnitude. 

Indeed,  from  a  comparison  of  the  Hght  aff<Nrded  by  a 
fixed  star  to  that  of  the  sun,  it  has  been  concluded^ 
that  the  fixed  stars  do  not  differ  materially  in  magni- 
tude from  that  luminary ;  and  as  it  is  impossible  that 
these  bodies  can  shine  from  such  a  distance  with  a  re- 
flected light,  it  has  also  been  concluded,  that  the  fixed 
stars  must  be  of  the  same  nature  of  the  sun,  and,  like 
him,  shine  with  their  own  native  lustre. 

THE  USES  OF  THE  FIXED  STARS. 

**  Aik  for  what  end  theie  heavenly  bo4ie«  shine. 

Earth  for  whose  use?— iVttfe  answers,  *tis  for  imn«  !** 
h  ■■ 

'     <«  But  do  tfaeae  worlds  displaj  their  beams,  or  giiid« 

Their  orbs,  to  serve  thy  use,  to  please  thy  pride  ? 

Thyself  but  dust,-  thy  stature  but  a  span, 

A  moment  thy  duration  I'-^boUsh  man  V* 

As  well  may  the  minuteit  emmet  say, 

That  Caucasus  was  rais'd  to  pave  his  way : 

The  snaMf  thut  LeboMiCs  extended  wood. 

Was  destined  only  for  hU  walk  and  food.*'^ 
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As  everj  part  of  the  vast  machine  of  the  universe-, 
■eetus  wisely  made,  in  some  degree  or  other,  subservient 
to  the  whole,  notwithstanding  the  vast  distances  of  the 
•tars  from  the  earth,  it  would  be  extremely  improper, 
as  well  as  ungrateful  to  deny,  that  they  may  be,  and 
really  are,  to  a  certain  extent  useful  to  man.  How  often 
do  these  sparkling  luminaries  serve  to  cheer  the  gloom 
of  the  midnight  sky  when  neither  san  nor  moon  ap- 
pears. In  the  early  ages,  those  who  went  ^wi>  to  the 
■ea  in  ships,  had  scarcely  any  other  guide  for  their 
wandering  vessel.  They  still  serve  to  direet  the  be- 
nighted traveller  in  his  solitary  journey ;  and  by  means 
of  the  revolutions  of  the  stars,  the  ploughman^  even 
had  he  no  other  directory,  would  know  exactly  when  to 
plough  his  fields  and  sow  his  seeds.  But  if,  as  we  have 
■een,  the  stars  bear  such  a  striking  analogy  to  the  sun 
in  their  magnitude,  their  nature,  and  some  of  their 
properties,  have  we  not  reason  to  conclude,  that  they 
have  far  more  important  offices  to  fulfil^,  than  merely  to 
be  useful  in  a-  few  respects  to  man, — that  they  also,  like 
the  sun,  are  each  the  centre  of  its  respective  system  ? 

But  wheredoes  this  reasoning  lead  us ;  for,  if  the  stars 
are  ^ms^  and  centres  of  other  systems  than  that  to 
which  our  earth  belongs,  does  it  not  naturally  foQoir, 
tliat  there  must  be  also  other  worlds  revolving  around 
them  ?  and  if  other  worlds,  must  they  net  also  be  inha- 
bited ?  This  is  a  humiliating  lesson  to  those  who  have 
indulged  the  thought  that  every  thing  in  Ae  universe 
was  intended  chiefly  for  their  use ;  but  it  is  not  to  be 
supposed,  that  the  Omnipotent  Creator,  who  has  not  left 
a  leaf  or  drop  of  water  unpeopled,  should  have  left  such 
immense  bodies  de&titute  of  inhabitapts*    **  It  is-surely 
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much  more  vstbnal,  to  suppose  them  the  abodes  of  in- 
telligent beings;  of  beings  endowed  with  capacities  of 
knowing,  loving^  and  adoring  their  Creator ;  provided  r 
and  blessed  with  every  object  conducive  to  their  happi* 
ness ;  many  of  them,  perhaps,  in  a  far  greater  state  of - 
purity  than  the  inhabitants*  of  our  earth  ;  in  possesion 
of  superior  degrees  of  bliss ;  and  all  under  the  direc^•. 
tion,  indulgence,  and  protection  of  infinite  wisdom  and 
goodness  i**  so  that  the  poet  is  correct  in  his  reasoning : 

**  What  read  we  here? — Th'  existence  of  a  God  ! 
Yes ;  and  of  other  bbings,  man  above ; 
Katlves  of  ether  /  soni  of  higher  climes  T* 

In  this  view  of  the  subject,  what  a  sublime  and  ex-' 
hilarating  spectacle  do  the  starry  heavens  present?—^ 
What  lofty  and  enlarged  ideas  must  iC  give  of  the 
Deity,  to  suppose  every  star  which  we  behold  a  sun,* 
and  each  sun  the  centre  of  its  respective  system,  of 
planets  and  comets,  moving  within  the  sphere  of  its  at- 
tractive energy,  and  irradiated  by  its  beams.  Must 
not  such  a  consideration  inspire  us  with  the  grandest' 
and  most  sublime  ideas  of  that  Being,  who  has  not  only 
formed,  but  launched  forth  those  numerous  orbs  inter 
the  immensity  of  space,  and  who  preserves  them  in  the 
greatest  order  and  regularity ;  so  that  there  is  not  the^ 
least  danger,  nor  the  smallest  possibility  of  their  run-^ 
ning  into  confusion : — ^but,  to  stretch  our  imagination 
still  farther  beyond  the  boundaries  of  the  visible  crea- 
tion, and  to  suppose  other  stars,  and  consequently' 
other  suns  and  systems  of  inhabited  worlds,  moving  in- 
the  same  beautiful  order  and  regularity  beyond  these, — 
how  astounding  the  thought ! — how  overwhelming  the 
consideration ! — What  an  august,  what  aii  amazing' 
conception  does  this  give  of  the  works  of  the  Creator? 
Thousands  of  thousands  of  suns  multiplied  without 
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€adf  and  ranged  all  around  us  at  inunense  distaaces 
ttom  each  other,  attended  by  ten  thousand  times  ten 
thousand  worlds,  all  in  rapid  motion, — ^yet  calm,  r^ 
lar,  and  harmonious :— invariably  keeping  the  paths 
prescribed  them  ;  and  these  worlds,  doubdess,  peopled 
with  myriads  of  beings,  formed  for  endless  progresaoa 
in  perfection  and  felicity ! 

^  Not  ooly  this  which  we  by  costMH  call 
Our  world,  the  stars  embellishing  the  skies 

Are  worlds  alike,  th*  Almighty  rules  them  all. 
And  all  at  first  from  matter's  mass  did  rise." 

Thus  we  see,  that  the  great  almighty  cekatos 
qp  THE  UNIVERSE,  like  gold  well  tried  in  the  furnaceof 
the  refiner,  rises  more  august,  more  grand,  more  sub- 
UMEf  more  inexpressible,  beyond  what  our  finite 
capacities  can  conceive,  or  our  tongues  express,  the 
more  we  extend  our  researches  into  nature-^tbat,  in 
the  words  of  the  motto,  which  I  have  selected  for  mi 
title, "  the  works  of  the  Lord  are,'"  indeed,  ^^ffreai,  saugki 
oiU  of  aU  them  that  ftave  pleasure  ^mn,^<^while 
MAN,  an  atom  of  an  atom  world,  dwindles  into  in- 
significance as  he  becomes  more  sensible  of  his  own 
imperfections  and  weakness ;— and  even  the  most  de- 
yout  and  diligent  student  of  nature,  while  he  is  forced 
to  exclaim,  as  he  contemplates  the  wonders  of  the  skies: 
**  The  heavens  declare  the  glory  ofGod^  and  thejirm- 
ment  sheweth  his  handy^work^  is  also  obliged,  from  a 
sense  of  his  own  littleness^  when  put  in  competitioa 
yith  those  mighty  orbs,  to  adopt  the  beautiful  senti- 
m^t  of  the  Psalmist :  **  WTien  I  consider  thy  heavenSy 
the. work  of  thy  fingers^  the  moon  and  the  stars,  vhkk 
thou  hast  ordained;  what  is  man,  that  thou  art  mind' 
Julqf  him  f  and  the  son  qf  many  thatihou  visitesthimr 
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CHAPTER  XLVII. 

HEFLECTIONS  ON  MYSELF— WONDERS  OF  TH^ 
HUMAN  BODY— THE  SOUL,  &c. 


The  Human  Body  a  most  curious  piece  of  Mechanism — Exclamatioii 
of  Cicero-— Wisdom  and  goodness  of  God  instanced — (Dballengtt 
gltwen  by  Dr  Fk!ey— >ComparatiTe  Anatomy-^The  Soul  the  great 
•«nnobliog  principle  of  Man — True  source  and  origin  of  the  inreii. 
live  fiusultiea— A  discovery  in  Science  formerly  noticed,  reccntlj 
«cted  upon — An  extraordinary  experiment  on  the  human  frame  suc- 
cessfully performed — Signs  of  the  times — Pleasing  inferences— -The 
fSibric  of  the  human  mind  no  less  curiovs  and  wonderfttl  than  the 
body-^Immortality  of  the  Soul,  how  deducible  by  analogy  from 
tke  Book  of  Nature — Beautiful  quotation  from  Addison — Geocml 
impression — Quotation  from  Dr.  Barclay — Natural  conclusion— 
X)oubts  and  fears — The  necessity  of,  illustrated  by  an  afl*ecting  pas- 
sage from  St.  Pierre — The  sincere  Christian  has  nothing  to  feaa^ 
His  confidence  well  founded — Hia  prospects  beyond  deadi  aed  tUe 
^raTe— His  joys  and  pleasuref  in  another  world« 


**"Wnk'i  TBXir  AU  I,  amieUt  apfdaudiug  vforkb  f'^^^TOuve, 

•*  The  Athxist,  tjT^a  teareh  far  truth  inctinHdf 
JMay,'Cn.  himself,  hit/vU  conwicHonftnd, 
^nd,from  his  body,  teaeh  his  erring  mind.** 

«'  Thou  hast  dothed  me  with  skin  andjleshj  and  hast  fenced  me  with 
hones  and  sinews.  Thou  hast  granted  me  life  and  favour,  and  thy  vUi* 
teuton  hath  preserved  my  jpinf."— job  k.  11  and  IS?. . 

'*  There  ia a  Sjnrit  in  man i  and  the. inspiration^ the  Aimigklygm* 
€th  U»em  undersianding."'^^09  xxziL  8. 

I  CONCLUDED  the  subject  of  my  last  chapter  with  tbq 
exclamation  cf  the  Psalmist—"  What  is  man  that  thou 
art  mindful  of  him,  and  the  son  of  man  that  thou 
vlsitest  himr  and  I  would  begin  the  present  by 
'  answering  for  mysc3f^  in  die  same  derout  and  insfnred 
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l«Hgmge:  <<  I  av  cbaefully  akb  wonderfully 
XADS.^  Yes :  notwithstanding  the  great  disparity  that 
sinks  him  into  nothing  and  littleness  itself,  when  put  in 
comparison  with  those  amazing  orbs,  and  worlds  beyond 
worlds,  which  we  have  just  been  considering,  the  body 
of  man  is  a  most  curious  piece  of  mechanism ;  and  were 
it  not,  that  during  the  progress  of  so  many  pages,  our 
limits  are  more  exhausted  than  our  subject,  we  couli 
.here  enter  upon  the  delightfui  theme,  and  expatiate  m 
the  Wonders  of  the  htOe  FTor^d— man.  Circumstao. 
ced,  however,  as  we  now  are,  we  must  forbear  this  gra- 
^lification  for  the  present,  and  content  ourselves  with 
briefly  stating,  that, 

TUB  WONDERS  OF  THE  HUMAN  BODY 
•Jire  such,  whether  we  consider  the  oompositioD  of  ii 
parts — ^their  suitable  structure— their  convenient  situ3. 
tion— the  various  uses  to  which  they  are  adopted  a:- 
may  be  applied — or,  the  beautiful  symmetry  and  br* 
mony  of  the  whole«-4hat  we  cannot  reflect  upon  thu 
for  a  moment  without  a  mixture  of  astonishment,  ac- 
miration,  and  the  most  heartfelt  gratitude,  ^o  wor- 
der,  therefore,  that  Cicero,  that  sublime  master  oi 
Roman  eloquence,  after  the  afiecting  and  glowing  mai> 
ner,  in  which  he  describes  the  situations  of  the  orgacs 
of  sense  in  the  human  body,  should  break  out  lo  ^' 
exclamation :  <<  What  other  Artist  than  Nature,  wboi^ 
dexterity  is  incomparable,  could  have  formed  o\xtse^^ 
with  such  exquisite  skill  ?"  To  instance  only  whu 
.we  discover  of  the  wisdom  and  goodness  of  the  ft^J 
in  the  vertebrae  of  the  human  neck  and  hack-bone; 
.'« I  challenge  any  man,""  says  Dr.  Paley,  **topnxtol 
an  the  jmnts  and  pivots  of  the  most  complicated,  or  tv 
most  flexible  machine  that  ever  was  contrived}  &  ^| 
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tP«Krtion  more  artificial,  or  more  evident^  artificial^ 
teati  that  which  n  seen  in  the  wrtdfra  of  the  human 
z^akr  and  again?  **  Bespeak  of  a  wcifkman  a  piece  of 
nechanism,  whiich  shall  comprise  all  these  purposes^ 
[\»  e.  the  various  difficult,  and  almost  inconsistent 
offices  which  are  executed  by  the  badh-bone  or  spine,) 
xskd  let  him  iset abo«t  to  contrive  it:  let  faim  try  hisskiH 
upon  it :  let  -him  feel  the  difficulty  of  accompiii^hing  the 
tSLskj  before  he  be  told  bow  the  same  tbii^  is  done  in 
the  animal  frame.  Nothing  will  enable  him  to  judge 
so  well  of  the  wisdom  which  has  been  employed ;  no^ 
thing  will  dispose  him  to  think  of  it  so  truly.*' 

7ho6e  who  are  conversant  in  comparative  anatomy^ 
hovrever,  well  know,  that  in  the  structure  and  conforma- 
tion of  his  material  frame,  no  more  can  be  said  of  the 
body  of  man,  than  may  be  advanced  respecting  the  differ- 
ent ramifications  of  animated  nature.    The  bodies  of 
all  the  individual  species  of  animals  are  wisely  formed^ 
and  wonderfully  adapted  to  their  respective  habits  and 
puFSVUts  ;.•— «o  that,  the  wisdom  of  the  Almighty  is  not 
more  conspicuous  in  the  spine  of  the  human  body  than 
It  is  in  thevertebras  of  the  serpent ;  and  the  legs  of  a  man 
are  not  better  suited  to  his  motion,  than  are  the  vermi- 
culiu' rings  of  a  worm,  to  enable  it  to  draw  itself  forward* 

THE  SOUL 
18  the  great  ennoblifig principle  that  chiefly  distinguishes 
inan  from  the  beasts  that  perish.  Man  has  a  Soul  as 
,  well  as  a  body,  and  it  is  this  immaterial  and  thinking 
I  part,  which  is  possessed  with  the  powers  of  judging, 
I  invention,  and  memory,*  and  capable  of  knowing,  obey. 
I  ing,  imitating,  and  praising  its  groat  Creator>  that 

I       *  When  speaking  of  the  inventive  faculties  of  man,  in  an  early  part 
of  our  work^  afWr  iracing  Ihem  <o  their  trae  aoiircc^  or  gamlSbe  otH 
*        VOL.  11.  J>  D 
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chiefly  distmguisbes  hiin  From  ihe  beasts  of  the  field| 
the  fowift  of  the  aic,  and  the  fishes  of  the  sea.    <<  The 

^n,  THE  6i:bat  Fouitain  of  jriciimLucncoc,—- <'/A«  intpirutiamtftke 
^AtnUg^Ut/ttaJiichgivfih  (Hem  under  standing,*' -—me  took  occasion  to  notice 
•Mine  of  tboae  numeroos  new  disooveriea  by  which  their  utOi^  bat 
|>eeii  developed  fa  modem  times. 

In  ^urse  of  these,  it  will  be  recollected,  that  we  noticed  an  obser- 
^rvtion  ot  Doctor  Bivbec%  in  "onc  of  bis  late  le<*lures,  **  how  the  inAii- 
•«nce  of  tbc  8un  and  Moon,  tiy  cbsnging  tbe  eleva'Jon  of  tua  Xkeu, 
had  bten  converted  into  a  mechanical  power,  and,  ky  its  means,  ▼»- 
fwlsi  witb  tlieir  iV8r«;oe9,  miik  to  ocean's  bed,  bad  "heen  raised'  to  its 
sur&ce,  and  restored  to  man,"  (see  p.  S4,  Vol.  10  Since  that  time  ve 
have  all  be<ird  ofj  and  some  of  oor  readers  may  have  had  an  opportu- 
pi^  of  witness  ng»  tins  principle  being  acted  «pon  in  the  late  nhio^ 
cf  the  Comet  Steam  Vessel,  at  Uie  mouth  of  the  Clyde ;  an  esperi* 
snent,  which,*  by  its  success,  has  given  a  furthra:  corroboration  of  tbe 
4aili^  of  siich  an  invention* 

It  was  our  full  intention,  at  that  time,  to  have  resiinDod  the  mAjed 
in  this  place,  by  producing  some  more  instances  of  the  modem  dere- 
lopement  of  gcnias  in  tbo  progress  of  new  discovery  ;  and,  for  that 
purpose,  bad  collected  a  number  of  very  curious  and  usefnl  teii 
wfaicb  have  recently  come  to  ligbl^  or  been  established  by  tbe  resuhof 
^■perinent.  Pvom  this  we  are,  however,  precluded,  by  tbe  sixne 
canse  that  has  obliged  us  to  lay  aside  much  valuable  Moftterg  In  eoone 
#f  our  work,  viz.  our  too  contracted  limits,  which  roust  prove  our  best 
iHelogy  oo  theoceation.  There  is  one  of  tliese  Tacts,  however,  which, 
being  more  particularly  connected  witb  the  sulgec*  of  Ihe  present 
•ifliapter,  we  cannot  pass  over  without  brie6y  noticing,  via.  the  laie  sue- 
•fcurfbl  exiwrimsnt  on  itie  TiwitAtiion  ofBloMi,  petfarm^  by  Doctcr 
Blundetl,  at  Guy's  Hospital,  who  succeeded,  by  taking  a  quand^  of 
iAood  from  tbe  wtb  of  a  robust,  man,  and  injecting  it  by  means  of  t 
«yrlog^  into  ooeof  Ihe  veins  of  tbe  leA:  ann  of  a  woman,  /•  to  all  ip- 
pearance  dying  from  lobs  of  blood,  after  a  severe  labour,"  in  wscniiig 
her  from  the*  jaws  of  death,  and  restoring  her  to  her  bud>and,  (tbe 
person  from  whom  the  blooc)  vfts  taken)  of  whose  flesh,  ahe  had  now 
become  pail,  in  a  double  sense  1 

We  hixre  beard,  within  these  few  years,  of  a  way  in  which  that  ornt- 
ywnt  of  die  human  face,  the  nose,  maybe,  in  appearance,  toacertsia 
degree  restored,,  afler  it  had  been  cut  off*;  and  it  is  not  many  yean 
afaice  an  instance  occurred  in  our  own  neighbourhood,  in  which, 
tfirough  a  Irttle .  ftutitude  and  presence  of  mind  in  the  mother,  tbe 
dissevcared  -Snger  of  a  young  man  was  restored,  and  put  in  ffae  wsj 
6f.  a  successful  reunion  of  the  parts,  through  tbe  benign  opera- 
liona  of  N«toce9— but  to  hear  of  ^  itteift  when  brought  to  the  few 
Mtt  Mfaaf  m  ibis  inatance  it  appeared  to  be,  nstored  by  means  so 
aunpl^  and  at  the  ctpense  of  so  small  a  sacrifice.  Is  a  most  ext»- 
ordimiqr  fiwt  sodeed^  and  althovgh  ire  «aliAoC  tfcat  Iftasoneoftbi 
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Fabric  of  tbe.l^iuxuui'ViUid^^  Dr.  Reid  pbacxvesi:  m  hif- 
Inquiry 9  *^  1$  curious  and  woqderiul^  a^  well  as  thatoT 
the  huiaan  body.  The  faculties  of  the  one  are  with  ix>» 
less  wisdom  adapted  tatheir  several  ends^  tbaa  the  organs 
of  the  other.    Naj^  it  is  reasonable  to  think>  thxU  as  tbf 

newest  of  our  discoveries,  tlie  transfusion  of  blood  having  been  hinted- 
«t  so  early  as  leSB,  the  experiment  of  Dr  Blundell  being  so  satlsfiiG- 
torUyperforaied,  wUi  no  doyfat,  have  the  merits  of  bHn^««  Again  to 
notice,  a  singular,  and,  it  would  now  appear,  uiseftil  discovery,. which 
bad  Ibllcn  into  disuse. 

Where  those  JTruits  of  Intellect  and  laboora  of  ingenuity,  as  mm  ob- 
served before,  will  end.  It  ts  impossible  lo  say ;  but  ws-^ve  every  rear* 
son  to  conclude,  fVom  the  aspect,  or  signs  of  the  Hmcn,  that  instead  of 
.dimiiiialiieg,  they  «riU  now  go  on  with  increasing -and  aceeleniltd  pni^ 
gress^     In  what  shape,  it  may  be  asked,  aio  wc  lo  consider  those  Fo- 
jndar  Lectures,  which  have  just  had  a  beginning  in  our  metropoMs,  and 
to  which  we  paiticularly  alluded,  in  page  77  of  the  prcsenjt  volume^' 
In  what  light  are  we  lo  view  ihat  *'  Norihern  Scientific^  and  LUefraiy^ 
'  httiUtUion**  Which  has  sprung  up  so  recently  as  last  year,  in  Inver- 
ness* and  has  alKeady,  aodei^  ibe  auspices  «f  a  name,  longiiooeaodaaih 
ed  to  the  friends  of  science  and  of  literal urc,  **.prospered  beyond  the: 
most  sanguine  hopoof  its  founders,^'*  (bus  setting  an  example  to  otha^ 
of  our  towtis  ol  a  larger  or  similar  maguitude  ;*— und  hpw  chw,  aife.^qa 
to  regard  those  numerous  Liierari/  cunsietUUiojts,  which,  however,  for 
tome  time  dim,  or  obscurely  they  may  appear,  to  those  at  a  diatanda- 
from  them,  like  the  many  nebule,  or  uodelined  white  ^ofsi  ebsenrali^ 
in  the  heavens,  are  now  so  rapidly  coming  into  view,  and^  under  the 
forms  of  Sclioekof  Ails  and  Mechanics*  Insiitutions',  bedecking  ear 
mental  hemh»phere  in  all  directions  ? — Ought  not  all  these,  and  tlie 
numerous  oilier  co-operating  causes,  which,  in  the  present  era,  areso^ 
busily  at  work  in.ilie  diffusion  of  usefbl  knowledge,  to  be  iaonlidei- 
ed,  as  so  many  siimvU  to  the  further  developcment<^  hun^^n  genii^ 
• — the  progress  of  improvement  In  the  arts  and  sciences— end  as  the 
herbiagers  of  that  glonous  triumph  of  light  over  daftaeis,'  n^ign 
"  Me  earth  shaU  befuU  rfike  knowledge  ef  ike  Lordj  ms  the  witerf  Cffver^ 
the  tea." 


*  Mr  Anderson,  the  present  Secretary,  under  whose  fostering  care 
•  the  institution  at  Inverness  has  already  prospered  so  much,  being  of  the 
Mme  surname  ^  the  illastrions  founder  of  the  far  f^m^d'Aa^awnaan 
Instituiioa  at  Glasgow,  which  being  established  so  early  a^  1795,  may 
be  said  to  have  been,  not  oiily  the  model  on  which  the  royal  institi^ 
tioa  of  Loudon  w^s  afterwaids  formed,  but  the  primary  institation 
(to  use  the  language  of  Geology)  upon  which,  Lave  since  been  raised 
those  Bomeroua  modern  JormaitonSf  which  arc  at  once  the  ornament 
and  the  glory  of  ^i^ii^  in  tlyj9  present  enliglueaefl  era. 
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tmnd  is  a  nobler  work,  and  of  a  higher  order  than  the 
body,  even  more  of  the  wisdom  and  skill  of  the  IXvioe 
Architect  hath  been  empbyed  in  its  structure.^**  It  h 
this,  ennobling  ray,  or  spark  of  Divinity  that  shines  with- 
in us,  which  unites  the  earthly  to  the  heavenly  nature, 
and  constitutes  man  the  lord  of  the  inferror  creation,, 
the  connecting  link  that  unites  it  to^superior  ihtellig^iGes. 

But  wha^  above  alh  things,  renders  the  Siml  of  Man 
infinitely  valuable  imd  deserving  of  his-  nost  serious 
OHioem,  is  that  immortality,  which,  althoiigh  it  has 
been  more  cleasly  brought  to  light  by  the  preaching  of 
ibe  gospel,  is  nevertheless  deducible,  to  a  certain  de- 
gree, from  som^  t£  the  sublime  pages  of  th^  Book  of 
Naiure. 

We  all  know  that  we  are  to  die,  and  the  many  vex* 
ations  and  crosses,  troubles  and  losses,  pains,  afflictions 
and  diseases,  which  we  here  experience,  we  have  reasoa 
to  believe,  are  wisely  and  benevolently  sent,  by  an  in- 
dulgent providence  to  prepare  us  for  the  change.  But 
when  death  arrives — ^sensation  fails — ^and'the  stiff,  iQ- 
jKtlve  body,  is  stretched  on  the  silent  bier,. 

Bream  we  «« that  lustre  of  the  moral  world" ;'*— 

that  thinking,,  immaterial' part  in  the  composition  of 
man,  ''goes  out  in  darkness.?"* — Is  it  possible  to  con- 
ceive, tbat^  while  not  an  atom  of  the  earthly  tabernacle 
can  possibly  be  lost  in  suffering  its  decomposition  in  the 
grave,  or  ni  any  other  situation,  whilst  undergoing  the 
process  which  reduces  it  to  its  first  prineiples  or  elc- 
tnents— 'the  lijght  of  the  soul  shall  be  utterly  annihilat- 
4Mi,!mrand  that  lamp  of  the  Lord  beybroier  extinguished? 
To  reason  from  analogy,  and  what  we  have  seen  of 

•  RM*si:Xpq[ttif7  inta  tii«L  HiitDWi  Mind.. 
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tbe  works  of  the  C^reator,  hafre  we  sat  rulh^  oau8t  to 
scmelttcle,  tKat  the  soiil  here,  ia,  a^  it  wre,  in  n  atHte  of 
smbryo,  or  preparation  for  another  and  a  future  vortii^ 
where  its  fecUe  powers  shall  be  ripened  iQlk>  action,  aii4 
the  gknioas  studica  of  its  Miiker^s  works^  beire  fiNguo* 
shall  Jbe  perfected  and  completed.* 

Horn  can  we  find  that  wisdom,  wfaidb  abinea  ao  emh 
sj^ciKnas  tbroi^  aU  the  works  of  the  X>isitv,  in  the 
fommtion  of  man,  wi9ao9T  LoouNa  6K  Tins  woai:*9  Af 
oiix.Y  A  nuBSBRir  IDS  THc  VBXT ;  (wd  bdUiftifig^  ihdt  tht 
severml  generaikms  cf  rational  ereaiure»  rtbich  ri00 1^ 
and  di^ppmr  ifm ^mh  qmk  succemdn^i  aH^nlyie  m^ 
cwoa  AdrJlrH  ruMnimts  of  eaAtienoe  here^  and  afi^tfr 
wards  io  be  iransplankd  inio  a  more  Jrienc^  i^m$tP^ 
uh&re  Hkejf  may  spread  andjhuriek  io  aU'^tenv^j^V" 

— t — ' ■     ■  '  '■'  • • ■ 

*  <*-  ISw^y*  Mjt  thf  pi9g«  «Qd  Judioious  Addiioa,  ><  can  it  #nter  tnl^ 

the  thoughts  of  man,  that  the  soul,  which  is  capable  of  such. immense 
perfections,  and  of  receiving  new  inprovements  to  all  eternitf,  «halL 
fall  iiw^y  iiite  Qotbisg  almoBt  as  soon  as  it  is  created  ?     Ara  aucli  i^ 
failities  made  for  no  purpose  ?     A  brute  arrives  at  a  point  of  perfect 
Hon  that  he  can  never  pass :  in  a  few  years  he  has  all  the  eadowmcnlM. 
he  is  cin^ble  ofi  and  were  he  to  live  ten  thousand  nu»re^  wai44  b«^ 
the  same  thing  be  is  at  present     Were  a  human  boul  thus  at  a  stand 
in  her  accomplishments,  were  her  faculties  io  be  full  bbwn^  and  in- 
capable of,  /iiftber  «nl»rge9eatB»  I  99Vld  imfigiiie  it  fnight  fi|ll  awajr 
insensibly,  and  drop  at  once  ii^to  ji  stat9  o^  annihilation*     But  can  we 
believe,  a  thi»l(ii}g  beings  tba^  is  in  a  perpetual  progress  of  improve- 
menta,  and  travelling  on  from  perfection  to  p^fectioo^  fSi»  having 
just  looked  abroad  into  the  worka  of  its  Creator,  and  made  a  few.dis-- 
coveries  of  his  infinite  goodness,  wisdom,  and  power,  must  periah  at 
her  tint  setting  out,  and  im  the  very  beginqkig  of  bw  in^ uiri^  % ,  ^hf 
ailk-worm,  afier  having  &pun  her  task,  lays  her  eggs  and  dies.     But  a. 
man  can  never  have  tak6n  in  his  full  measure  of  knowledge,  has  not 
time  to  subdue  bis  passions,  establiah  hisioslin  Tbrtne^.alid  «oino  upi. 
to  the  perfection  of  bis  nature,  before  he  is  hurried  off  the  stag^ 

Would  an  infinitely  wise  Bang  make  auch  glorioua  ct««tureft  fo» 
«>  oMaav  ^  pdipose?  C«i|  be  delight  in  the  productiop  of  such  ••bar- 
tivA  intelligences,  such  short-Uved  reasonable  beings?  Would  he  give 
Wk  taleota  that  am  not  to  be  exerted— «a]^itie^  tUftt  lur^  ^ot  ^^ 
gratMW?" 

D  D  S 
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'  BeskfeSy  It  appears,  that  not  only  so  early  as  the 

PaiftBBrehal  age»9  and  the  days  of  Job ;  and  in  thethnes 

of  SbcnUeSf  of  KtttOf  and  of  Caio^  has  the  belief  of  the 

immortality  of  the  soul,  if  not  generally  aad  fuUy  esta^ 

blished^  been  at  least  fondly  chenshed  by  the  most 

enlightened  sages  ofthese  periods  ;  but  it  is  meotiooed 

hj  a  late  eminent  anatomist,  aiid  most  amiable  and 

'wortlrjr  man,  who  now,  since  this  vohme  went  topress^ 

tests  from  his  labours,*  as  one  of  the  tiangs  in  whidi 

^  all  physiological  writers,  amnent  and  modern^  seem 

to  be  agreed,  that  wherever  the  human  zaee  has  been 

found,  whether  civilized,  barbarous,  or  savage,  there  is 

ti  general  impres^on  on  the  mind,  that  their  animating 

fHTinciples,  with  new  bodies,  are  to  exist  in  a  future 

Slate,,  and-  in  that  state  to  be  more  or  less  happy,  ac- 

cording  to>  the  deeds  of  the  present  life.*"    **  No  writer," 

it  is  addled,  as  a  fkrtberresnit  of  his  inquiry,  ^^noteTen 

the  Atheist,  presumes  to  deny  the  general  impressioa; 

yet  somehow  or  other,  from  feeling  uneasy  under  its 

iniuence,  many  try  to  resist  it,  and  even  to  efface  it'* 

Now,  in  the  wordis  that  Mr.  Addison  has  putinto 
th&  mouth  of  the  celebrated  Boman, 

'  ^^-^  **  Whence  this  'pleamag  hope,  Uiis  fond  desire^. 
This  longing  after  immortaUtj'  ? 
Or,  whence  this  sacred  dread',  and  iaward  horror 
Of  fdlhig  into  nought  ?" 

which  seem  to  have  been  so  Tong,  andstilfare  so  univer- 
aaBy  prevalent  in  the  world  ?>-— m«st  we  not  coincide  in 
tbeaaswer  which  the  poet  has  given  tohiiowQ  questions  ? 

<«  "Us  the  dWanitf  that  stm  within  ua; 
•   *Tis  heaven  itself,  that  points  out  an  faercafWr,. 
And  intimates  §temiiy  to  mafu 

And,  if  so,  can  we  suppose  for  a  mometit,  that  the  aS 

*  Doctor  Bivclaj.— See  his  Ibquny  Fnto^  the  opinions,  anrieiit  Md 
ttodcni^^oacamtDs  life  and  orgaoisation,"  p^  580^  Edia.  laMl 
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.wise,  all  powerful^  and  ever  grabioHs.  Bebg^'  lolb  doti 
noting'  in-  vain,  baa,  in  Ms  inatamce,  departed  -fnM 
his  usual  mode  of .  wovkiag^  by  ramageaBpectatioos,  and 
exdan^  fears,  which  were  never  meant  to  be.ieiEiliaed. 
No:  It  is  impossible*-— It  is  utterly  kioompatibk 
with  4be  language  of  every  pageof  tbe:Book  oCNatute^. 
as  well  as  with  that  fattber  manifestation  and  revel^taoo 
of.His.  willy,  by  which,  in  these  Jatter  days,,  life  and  in^ 
mortality  are  tHoiight  more  clearly  to  light,  and  OMT 
prospects  extended  beyond  death  and  the  grave  J 

It  is  true,  that  human  nature,  as  it  is  now  eopstitn- 
ted,  even  under  the  influence  of  the  benign  rays.i>f  the 
Sua  of  righteousness,  will  sometimes  have  its  dofuibtf 
cmd  fears,  and  those  transporting  views  which  arise  fixm 
a  belief  of  the  immortaKty  of  the  soul  be  at  times  dark- 
ened and  overclouded ;  but  what  else  can  be  expected 
in  aa  imperfect  state  like  this,  where  we  see  but  darkly 
as  through  a  glass. 

From  what  we  do  see,  we-  have  reason  to  oc^clode, 
that  all  things  are  ordered  in  the  best  manner  possible;: 
and  it  is  no  doubt  equally  necessary,  that  the  more 
substantial  Joys  of  s^fuMire  l^k  sboi^d  be  veiled  5om 
our  eyes  in  itM  world,  as  it  is,  that  the  glory  of  the  son 
should  be  concealed  below  the  horizon,  and  the  atmos- 
phere enveloped  in  the  shades  of  night,  in  those  inter- 
veyning  seasons,  when  deep  sleep  falleth  upon*  mapkind, 
\ecause  man  'stands  in  need  of  repose.''^  .   .     i 

The  sincere  and  humble  Christian  has,  Irowever, 


•  "  I  remember,  (says  St  Pierre,)  tbat  when  X  arrived  in  France^ In 
%  ship  which  was  returning  from  the  Indies,  as  soon  as  the  sulofs  per« 
fectly  distinguished  the  land  of  their  native  country,  they  became  al- 
most entirely  incapable  of  attending  to  the  ship.     Some  fixed  their 
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nolhiiig:  to  fetr,  mider  any  siich  depremon  of  niad. 
Ta<him  it  must  be  but  raomeatacy.  He  weUkoows 
mwhom  he  bat  believed^  and  that  whater^rdoiAtsaDd 
^ppidienaioni  are  still,  for  wise  renona,  allmied  to 
vest  upoft^tlie  path  chat  leads  from  tfab  wodd  to  die 
aiaxt*-^btre  cah  b^  no  doubt  with  htm^  tliat  tbe  Lou, 

iog  through,  the  vali^  of  the  shadow  of  death^that,  is 
hk  FuihifB  house  are  many-  $nansume  ,*->>-aDd  tbit,  in 
niB  presence  there  *^  ie  fuimee  oj  joy  :'^-'^^  an  light 
*hand,  ^  there  ore  pteaenree  for  evermore.'^ 

cyei  upon  it,  IncopabTe  of  toramg  them  away ;  oihen  pvtim  tlieirM 

dkHiies  flt  if  thej  wei«  imuMidiiiely  ta  dtsevlisr^ :  that  vers  mw 

.who  Qtood  talking  to  tUotaseWss  ]  and  others  v«pt     As  we  appnw^ 

«d«.tb«  9onfi|»io<i  of  their  senses  increased.     Having  beea  atseotdur- 

lag  several  year:;  they  aumired  incessantly  the  verdure  of  the  bilk,  tbe 

Ibliage  of  the  trees,  and  eren  tbe  rocln  of  the  shore,  covefcd  with  M* 

weeds  and  mosses,  as  if  every  object  was   nmw  to  theni.    Ths  >pw 

.of  IheTUlagei'in.  vliMrthfj  were  bora,  which  theyreeogniisdtfiov 

•tli*dijitaBt  itelds,  and  named  one  af^er  another,  iil!ed  them  vithecs- 

Usim  of  joy.     But  when  the  vessel  entered  the  port,  sQCithejav 

upon  the  quays  their  friends,  their  fathers,  their  mothers,  their  wires, 

and  their  children,  who  held  out  their  arms,  while,  their  tyei  wcR 

9mxiMtd  with  tear%  and  #ho  c^led  them  ¥y  tli?ir  iiane^  il  ass  «- 

.yivmble  to  keep. one  of  them  oa  board:  they  all  leaped  asboi^  9bA^ 

WM. necessary,  according  to  the  custom  of  that  port,  toltiresoo^ 

•et  of  seamen  to  bring  the  ship  to  anchor.     What  then  should  weds 

*Sf  we  could  distinctly  see  that  heavenly  country  where  all  wboB** 

have  most  loved  reside!     If  we  were  assured  by  deoonstntiantliit 

,  aaotlMV  i4orl4  exSsts*  I  persaade  myself  that  from  that  momem  ^ 

CNSttpsUpn  here  would  cease.     AU  laborious  and  vain  anxiettetoftui 

J  la^vm^^  have  f^n  end. .  The  passage  from  one  world  to  the  (H^ 

being  within  tbe  reach  of  every  man,  who  would  stay  in  this?  ^ 

.  K-iTttaa  kof  cwereci  the  path  with  obscurity f  and  has  placed 'OQV^  "* 

.  j^fhMUMxaxQK  a'$  scntineh  /" 
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CHAPTER  XLVIII. 

THE  CONCLUSION. 


X*&e  Recapitulation — The  Resull — The  Improvement — Ever^thing^- 
tHat  exists  declares  itself  of  dt?ine  origin — Uniyersal  Nature  con- 
ttpft«9  to  glorify  its  Mi&er— Reasons^for  Mftn  joining  in  tbe  gener- 
ml  cb<»n»**Inceiitifes  to  love,  gratiCiidby.aadvftiieration-^RtaaQiit 
fk>v  sending  forth  a  perpetual  Hymn  of  Praisa-^Iaviog  sacrifices^ 
acceptable  to  tbe  Deity — Tbe  fool  alone  hath  said  in  bis  heart  ther*^ 
2s  na  6od^Natttre*k  Uni?ersa1  Song  of  praise^ 


^*  JPle  were  desirous,  if  posstble,  of  producing  a  Religious  Natural 
History,  in  opposilion  to  all  tkose  modem  scientific  works  in  which  mci»* 
vaatter  ts  considered.  Woe  to  the  I'rauetter,  who,  after  makmg  the  dr* 
cttil  of  the  globe,  returns  an  Atheist  beneath  tfte  roof  of  his  fathers  J^-r- 

C  H  JLTKAUBRIAMD, 

••  ne  earth  is  full  of  the  goodness  of  the  Le»i>/»  '«  a  £'o«Oj  -ko^- 
wuMnifaid  gite  thjf-  works  t  in  wisdom  hast  thou  made  them  aU  t  iheeairik 
isJvU  of  thy  riches*^* — psalms,  xxxiii*  5,  and  civ.  2A, 

**  O  that  men  would  praise  the  Lord  for  his  goodhess,  and  fir  h^ 
'mftnsderful  worts  to  tine  children  if  men.  I  And  let  then  sacrifice  the 
sacrifices  of  ihanhgiving,  and  declare  his  works  with  r^oicing.**"^ 
TSAUid,  evil.  21  and  22. 

"  Nature  attend/  foih  every  living  sout 

Beneath, the  spaeiout  temple  oft/te  sky. 

In  adoration  Join  i  and,  ardent  raise 

One  general  song  /  — 

Ye  thisfffbif  when^  the  whole  creaii09i'Smile§,.  ...  .  » 

At  once  the  head»^Ae  heart,  and  tongue  ofcM^ 

CaOWy  THE  ORZAZ  HYMN  !" — THOMSOll* 

THE  RECAPITUM'TIO?^ 
I  itAirfi  thus,  to  the  best  of  my  ability^  and.a».(araa^ 
the  nmltiplicity  of  my  concerns  and  cpntracied  limii^ 
.  hav«  permittedt  endeavoured  to  ]«ay  opj&m,.  for  the  in* 
apeetion  of  my  leaders,  the  qrsat  volume  of  MATtiii^  V 
and  to  nnfdld  a  fm  of  tbe  striking  my^terieis  of  its. 
oume»ua  pagjea.    After  the  uitrodiietoiy  testknoniei^ 
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&e.  mth  which  I  deemed  it  proper  to  iotioduce  mj 
subject,  and  the  peep  into  the  Edinburgh  College 
Museum,  which  I  considered  an  excellent  prepara- 
tory step  to^  and  a  further  inducemeat  to  the  study  of 
XATUKE,  I  have  descended  with  my  readers,  ioto 
ihe  dark  and  subterraneous  vaults,  where  all  the  variety 
<)if  metals,  minerals,  fossils,  clays,  and  earths,  are  laid  up 
UL  Store.  There,  we  have  contemplated  \a  thworder^ 
locks  primary  and  transition-— secondary  and  tertiary;— 
Alluvial  deposits  of  various  kinds  and  descriptions  met 
our  eyes  as  we  returned  to  the  surface,  where  the  reno- 
vating processes  conlinualty  carrying  on  by  nature, 
^oon  engaged  our  attention— again  we  returned  to  the 
bowda  of  the  earth,  asd  took  a  view  of  its  subtefrft- 
neous  lakes  and  rivers— dykes  and  veins.  From  the 
Stony,  we  have,  stepped  aside,  to  a  consideration  of  the 
saline  substances  which  are  to  be  found  in  the  bosom 
of  the  earth — from  these  to  the  combustibles — and  from 
tiienoe  to  the  metals,  malleable  and  brittle, — The  order  of 
brilliancies  has  not  escaped  our  observation  as  we  pass- 
ed; and  minerals,  remarkable  for  their  singuhirities  or 
wonderful  properties,  have  come  in  for  their  sliare  of 
attention.  Caves  and  Caverns  have  been  visit^,  and 
explored  in  our  aseent.  Meteoric  stones  have  been 
gazed  at  with  astonishment, — and  Geological  medal) 
have  been  examined  with  Christian  feelings,  and  a  con- 
solatory, rather  than  a  melancholy  interest. 

We  have  then  considered  the  form  and  struetuis  of 
•the.  oaf tk— its  mdantains  and  valleys— its  ^ngs  aod 
*fiver»-^ts  mineral  and  medicinal  water»««-its  wide  ex- 
tended plains— its  verdant  colour — its  trees  and  shrubs 
-"-jts  herbs  and  fioweirs— and  alt  that  variety  of  vege- 
table produce  by  wfaioh  itis  adQmod;«-HMid  heie^by 


y  Google 


book:  OF  iriTniciB  xaid  x^mi^         608 

way  of  rdaution/  we  have  indulged  ourselves  wit^  • 
walk  ia  the  £dit|burgh  new  Botaoic  Garden. 

The  animated  existences  which  inhabit  thediylaodf 
or  wing  their  way  through  the  air,  have  next  shared 
our  atteoti»o ;  and  having  surveyed  the  different  ordem 
of  Quadrupeds,  Birds,  Insects,  Reptiles  and  Serpenti^ 
we  have  laiiiiehed  oat  and  examined  the  Wonders  of 
the  Oeean,  where  Sea  Plants,  Animal  Flowers,  the 
CrustaceoQS  and  Testaceous  tribes,  and  the  more  peN 
feet  orders  of  Fishes,  have  successively  come  under  out 
observation :  Then  from  the  earth  we  have  ascended 
to  the  atmosphere,  and  contemplated  the  wonders  and 
phenomena  of. the  aerial  fluid — the  changes  of  the  sesk 
sons  and  vicissitudes  of  day  and  night  have  claimed  our 
regard :— -Wehave  con«dered  tife  Moon  and  her  varioos 
phases ;  and  the  Son  as  the  centre  of  a  system,  as  well 
as  in  regard  to  his  relationship  to  ihe  earth— ^tben  have, 
we  followed  the  more  regular  and  more  eccentric  bodies 
of  the .  Solar  System  in  their  rapid '  movements ;  and 
aft^wards  turning  our  eyes  to  the  starry  firmaanent,faav0 

'*  <3ax'd  awhile  Ibe  araple  sky>" 

There  having  dwelt,  till,  lost  in  admiration,  we  have 
been  forced  to  return,  with  humiliating  thoughts  of 
ourselves  to  the  eattb. 

In  this  situation  we  have,  lastly,  called  home  our 
wanderif^  thoughts;  and  have  fixed  them  for  d  while 
in  considering  the  structure  of  man.  We  have  taken,* 
iadeed,  but  a  very  corsory  and  imperfect  glance  of  this 
marvellous  micrcc0$m;  but  if  our  limits  did  not  penafiit- 
us  to  enlarge^  as  we  could  have  wished,  on  the  wonders 
of  the  Htman  Body,  and  the  no  less  wonderful  ftcfuU 
^  and  emiabling  qoallkies  of  the  Sdul/  I  trust  we 
have  aeeai  aoiaetkio§  to-ooiB^iM  in  to  that  ^vely  hope. 
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Imd  strengthen  that  cheering  b^litf  df-thc  aouPs  im. 
mortality,  which  id  of  sach  inaterial  impditance  to 
aweeten  the  bitter  dregs  of  life^  to  reconcile  us  to  the 
Aafk  and  intricate  ways  of  providence ;  aiid  call  off  our 
lifieAions,from  the  transitory  scenes  of  a  present  IHe,  to 
the  more  permanent  joys  of  heaven. 
•  In  contemplating  the  general  obj^ts  of  crea^oo,  we 
have-been  careful  to  consider  their  form  and  structure— 
the  conformity  of  their  parrts — their  properties «nd  uses ; 
Imd,  in  the  subjects  of  the  animal  Icingdom,  their  dis- 
positions and  habits ;  their  powers  'and  faculties  !-^nd 
tvery  thing  we  have  beheld-*<very  creifted  being,  vhe^ 
Aer  animate  or  inanimate, — have  served  to  corroborate 
tod  confirm  vs  in  the  opinion  in  which  vre  set  oat— 
The  besdlt  op  all  ouh  iKatriRiEs,  is — ^that  every 
page  afihis  huge  tdume  is  emblazoned  deep  u-ith 
giganiic  chxtraeterSi^-^-every  paragraph  is  ilkmmaid 
hy  rays  efcetesHal  wisdom^^^^every  line  carvceys  a  lesson 
ef  transcendent  instruction^  written  not  by  human 
hitndSf  but  by  the  finger  &f  Omnipotence  tfo^-^od, 
**  All  things  speak  of  a  Goo  !** 

THE  IMPROVEMENT, 

Yes:  every  thing  that  exists  in  the  creation  of  God, 
declares  in  «  language  that;  cannot  be  misunderstood, 
that  it  ^s  of  Divine  origin.  Universal  nature  evinces 
tjie  glpry  of  the  adorable  Creator^  and  declares  to  the 
Dar  of  reason  the  wonders  of  bis  power^  of  bis  wi3doiD, 
vti(i  of  his. goodness;  while,  in  bannonious.coiioord,  it 
IiyoHis  forth  hi$  praise  in  the  execution  of  his  will,  and 
iq  tine  floipgof  his  ple«aure  :-.«^nd  shall  man  be  the 
of^yjarr^ig  string  in  tiiis  universal  chorus  ;—jii an,  who 
if  ibe.cbild  pf  ap  manst  mrnkfiJ-i-UAa,  who  lathe  ob- 
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ject  of  so  iKiuoh  tender  lolieitiide  !~*iiak,  ushd  is  so 

liighly  distiBguisbed  among    suvroanding   beings!-^ 

Shall  MAN  done,  whose  powers  are  enlarged  for  con** 

templating  this  glorious  pro8pect,«<«*who  haB^fiumlHes 

iw  estimating  the  blessings  it  Ao&b  out,«^-a  inemory  for 

retaining  the  conclusions  he  draws,-— and  reason  for 

Judging,  of  the  oUigations  he  lies  under,  to  the  Al* 

MIGHTY  Fathb&  of  ALL,— remain  silent  and  iasensi^ 

ble  to  so  many  wonders  and  benefits  P-*-No  1  <<  Malign 

nant  must  be  the  mind  of  that  person  (saysDn  Biur,) 

with  a  distorted  eye  he  must  Iiave  contemplated  <a;ea« 

tioo,  who  can  suspect,  that  it  is  not  the  production  of 

infinite  benignity  and  goodness.     Hoiw  many  clear 

'marks  of   benevolent  intention  appear  every  where 

around  us !    What  a  profusbn  of  beauty  and  oma^ 

meot  is  poured  fiarth  on  the  face  of  nature!  .  Indeed 

the  veryiexistenoe  qf  ffie  universe  is  a  standing  memo*^ 

riaii^ikegooiness  of  the  CretOqr ; — ^for  nothing  except 

goodness,  could  originally  pnompt.  creation. 

^<  TbeSnp&EME  BEiNG^seif^existent-and  aU-^ufficient^ 
had  no  wants  which  H£  could  seek  to  supply.  No  new 
acces^bn  of  felicity  or  gkiry  was  to  result  to  mM-  from 
<:reatures  whom  he  made^  It  was  goodness^  ooihmuni*. 
oathig  and  pouring  itself  forth ; 'gt7odn^«i  delightii^  to 
impart  ha|)pinessin  all  its  fohns^  which'in  thehegintiing 
created  the  heaven  and  the  earth. 

<<  Let  those  striking  displays  of  creating  goodness, 
there£9re,  call  forth  on' our  part  itispoNSlVB  iovn, 

GRATITUDB,  and  VEllEBATION,  tO  this  GREAT   FaTHEK 

OF  ALL  EicisTBNCB  AKD  LiFE^— To  Hisc  who  has  laiscd 
us  up  to  behold  the  light  of  day,  and  to  enjoy  ail  the 
comforts  which  this  world  presents,  let  our  hearts  send 
forth  A  PEBriiTirAL  hymst  of  pbaise.  Bveniogand  mor- 
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BiDg  let  US  celebrate  Hiic  who  maketh  the  mormng  and 
evening  to  ivjoice  over  our  heads ;— who  openeth  m 
hflndy  and  sedisfieih  the  desire  of  every  living  Hmg.'' 

«  Whoso  offereth  praise^'  saith  the  Scriptures,  «gJo- 
rifieth  me.^  Aud  who,  on  taking  a  retrospective  viev 
of  the  highly  interesting  survey  in  which  we  have  just 
been  engaged,  can  refriun  from  such  a  delightful  exer« 
dse ;— *when  we  are  assured,  that  cm  behotding  this 
august  and  beautiful  fabric  emer^ng  at  first  into  exis- 
tence, the  <<  fnoming  stars  sang  together,  and  aU  & 
sans  qfOod  shouted^  Joy  /"'--and  who  have  reason  to 
believe,  that  when  time  itsklf  shall  be  no  more,  aoon* 
lideration  of  the  great  and  marvellous  rvorlcs  of  the 
Loan  God  Almighty,  shall  form  part  of  the  song  d 
Moses  and  of  the  Lamb  ! 

<^  My  Son  give  me  thikb  heart,^  is  the  language 
of  Nature  as  well  as  of  Bevelation  ;  let  us,  therefore) 
resolve,  without  delay,  to  present  to  the  adorable 
Ceeatoe— ^HS  Father  of  all  that  lives,  or  moreS) 
or  has  a  being-* the  living  sacrifices  of  our  souk  and 
our  bodies,  which  is  our  reasonable  service ;— and  while 
the  Jbol,  and  the  fool  alone,  in  the  madness  of  his  folly^ 
shuts  hia  eyes  against  that  line  which  has  ^'  gone  out 
through  all  the  earth,^'  and  savs  *<  in  his  heart,  there  is 
no  God,**  let  it  be  our  study,  who  have  seen  His  beauty 
so  conspicuously  displayed  in  the  temple  of  the  universe^ 
to  evince  in  our  future  lives  and  conduct  that  **  fear  of 
the  Lordj^  which  "^^  is  the  begiiwing  of  wisdom  ^  ^^^^ 
^ttj  reader  of  **  The  Book  of  Nature  laid  opknupok 
Christian  Privciples,^  finish  at  this  time,  thepiem^g 
and  profitable  exercise  in  which  he  has  been  employed, 
by  jcining— vature's  universal:  soxfr  of  pkaise, 
4q  the  words  of  Dr.  Qgilyie'a  beauCifol  panfhrtseof 
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the  cxLvni.  psalm  ;  which,  I  trust,  will  be  the  more  ac- 
ceptable to  my  juvenile  readers  at  this  time,  upon  con- 
sidering the  occasion  on  which  it  is  introduced :  espe- 
cially when  I  mention,  that  t/iis  may  be  considered  as 
€m  early  specimen  qf  the  deoehpement  of  geniiM^  it 
being  smd  to  haye  been  written,  when  the  author  was 
only  sixteen  years,  of  age ! 

**  BxGiK,  my  Soul,  (h*  exalted  lay. 
Let  each  enraptured  tliought  obey. 

And  praise  the  almjobtt's  name* 
Lo  I  Heaven,  and  JBaHk,  and  Scom,  and  &nt^ 
In  one  melodious  concert  rise 

To  swell  til*  inspiring  theme  I 

Te  Fields  of  Light,  Celestial  Plains, 
"Where  gay  transportingr  beauty  reigns. 

Ye  scenes  divinely  fair ! 
Tour  HAKER^s  wondrous  power  proclaim. 
Tell  how  HS  form'd  your  shining  frame. 

And  breath 'd  ihe  fluid  air, 

Te  JngelSi  catch  the  thrilling  sound! 
"While  all  th'  adoring  thrones  around 

Hjs  boundless  mtrCf  sing : 
Let  ev'ry  listening  Saint  above, 
"Wake  all  the  tuneful  soul  of  love, 

And  touch  Uie  bweetest  string. 

Join,  ye  loud  Spheres,  the  vocal  choir  ; 
Thou  dazzliHg  orb  of  liquid  fire. 

The  mighty  chorus  aid  1 
Soon  as  grey  ev'niog  gilds  the  plain, 
Thou,  Moon,  protract  the  melting  strain. 

And  praise  um.  in  the  shade* 

Tlion  Heaven  6t  Heavns,  hts  vast  abode  ^ 
Ye  Clouds,  proclaim  your  forming  god, 

Who  caird  yon  worlds  from  pight  ; 
**  Te  shades,  dispel !" — th*  sraaMAi.  said :     • 
At  once  th*  involving  darkniH  iled. 

And  Nature  sprung  to  light* 

Whate'er  a  blooming  world  contains, 
That  wings  tHe  air,  that  skinis  the2)tainst 

United  praise  bestow : 
Te  Dragons,  sound  his  awful  name 
To  Heav'n  aloud.;  and  roar  acclaim 

Ye  swellings  deepi  below ! 
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Ye  Uiunders,  burst  with  awful  ▼oice 

To  HIM  who  bids  you  roll ! 
.  Hi»  pr^«e»  W  sof^'  »<>**»  derive  ^ 
Each  whisjt'ring  breeze  of  yielding  air. 

And  breathe  it  to  the  soul. 

To  HiM|  ye  graceful  cedars,  bow ! 
Yetow'ring  ffiountains  bending  low. 

Your  GREAT  CREATOR  own: 
Ten  when  affrighted  Nature  shook. 
How  Sinai  kindled  at  iiis  look. 

An?  trembled  at  his  frown. 

Y^^Jheks  that  haunt  the  humble  vale, 
Te  mjwte  flutt'ring  on  the  gale» 

In  mutual  concourse  rise ! 
Crop  the  gay  rose's  vermeil  bloom| 
And  waft  its  spoils,  a  sweet  perfume, 

In  incense  to  the  skies. 

Wake,  all  ye  mouraing  trOest  and  sing^ 
Ye  plumy  warblers  of  the  spring, 

.    Harmonious  anthems  raise. 
To  HIM  who  shaped  your  finer  mould. 
Who  tipp'd  your  glittering  wings  with  gold^  . 
And  tun'd  your  voice  to  praise. 

Lei  Mav,  by  nobler  pasaiona  away'd, 
Th^ feeling  heart,  ihe  judging  head. 

In  heavenly  praise  employ ; 
Spread  -bis  tremendous  name  around. 
Till  Heaven's  broad  arch  rings  back  the  sound. 

The  genVal  burst  of  joy. 

Ye  whom  the  charms  of  grandeur  pleaae, 
Nurs*d  oh  tfie  downy  lap  of  ease, 

•     Fall  prostrate  at  his  throne ! 
Ye  Prinees,  Ruiers,  all  adore !    . 
FhOse  him,  ye  Kings  I  who  makea  your  pow'r 
An  image  of  his  own. 

Ytf  T^i  Vf  nature  form'd  to  move, 
O  praise  «b*  jbtirnal  souacy  or  uevB, 

t    With  Y^uUCs  enlivening  lire  \ 
Let  A%e  take  up  the  tuneful  lay, 
fiigb  HIS  bless'd  name^-then  soar  away. 
And  ask  an  angel's  lyre.'* 
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8UPPLEMENTAEY  'NOTE. 
In  !»«?  280  of  volume  first,  we  took  occasion  to  observe,  that  from 
the  beffing  of  the  present  century  up  to  1819,  notayearhad  passed 
^fth  t?e  Sception  of  one,  in  which,  some  part  of  the  globe  or  other. 
W  not  bien  visited  by  one  or  more  of  those  w^ttenous  Urangen,  caU 
^MTf^uZ^rZelric  Uanes.  apd  adduced  an  in.unce  inf-ch  year, 
whicf  was  afterwards  continued,  and  brought  up  to  the  one  that  fell  m 
M.rvlird  in  1825.  If  the  public  papers  of  the  by-past  week  are  1o 
Sf^^Srwe  are  now  enabled  to  complete  the  sene^  by  "jent,onmg 
^  I^U^ce  U^at  is  said  to  have  occurred,  (in  a  letter  from  Odessa,  of 
!? '??Sr  ioTlasi.')  on  the  estate  of  Mad.  Serbinoff,  in  the  govem- 
^Sr^«iaw?  and  district  of  Paulograd,  in  Russia,  where  an 
X\S^fs  St^^^^  at  noon,  cm  the  l9thof  May.  Accordij^ 
S  account,  it  was  observed  by  some  labourers  working  m  the  fieWs 
ib^t  20  ?aAoms  distance,  who,  on  goiug  to  the  spot,  found  the  sione, 
S  in  falling,  had  raised  the  earth  to  the  height  of  two  arakeeos, 
Tnd  ma^e  a  hoi?  one  arskeen  in  depth.  We  have  not  room  to  give 
??^w  „«iiculars,  but  mention  the  circumstance,  which,  if  properly 
l«tei2a^^^^  no  doubt,  our  readers  will  find  more  amply  da. 
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I*  (ivM  th«  Author  much  pleaiure,  npoa  iho  completion  of  his  worfc^ 
%a  luiTt  i(  in  big  pow«r  to  quou  the  following  vwy  gratifying  T«ti* 
moninlii  which  h«v«  npptartd  in  iti  various  stAgcft,  (froai  quartert  lo 
iiiflhraiil  and  fwaoK  ham  Moh  otht  r,}  in  ooufM  of  Ui«  pubiioAtion  i—., 

No,  I. 

f*  Popular  PhSxaopky:  or,  the  Book  ofA^ature  laid  own  upon  C^riim 
tian  PrhicipUs,  and  agreeably  to  the  lights  of  Modem  Science^ 
and  the  Progress  of  New  Diecovery^-^Dunbar,  IS  in." 

"  This  work,  of  which  the  (Irst  part  has  junbeen  published,  appaared 
originally  in  a  periodical  publication  of  which  the  author  was  editor,  and 
In  tiiat  form  attracted  the  notice  and  approbation  of  some  individuals 
eminent  in  science.  This,  we  are  told,  enoouragt>d  the  author  to  1^ 
»tow  more  attention  than  he  had  previously  done  to  tiie  subject^  and 
kas  induced  him  to  produce  his  book  in  a  more  enlarged  and  improved 
form.  **  The  Book  of  Nature  Laid  Open  is  peculiarly  adapted  to 
the  numerous  mechanics  and  artizans,  tradesmen  and  agriculturists, 
particularly  such  as  are  scattered  throughout  our  country  towns,  viU 
lagee,  and  hamlets — who  not  having  bad  the  advantage  of  a  popular 
treatise  of  this  kind  put  Into  their  bands  at  an  early  period  of  theif 
lives — nor  since  enjoyed  the  benefit  of  a  liberal  education — and  being 
still  prevented  by  their  isolated  situations  in  the  country,  ftom  avail- 
ing  themselves  of  the  lectures  of  those  numerous  Mechanics*  Institu- 
tions that  are  springing  up  around  them  in  the  larger  towns— Jiave, 
nevertheless,  a  strong  desire  to  be  taught  to  range  in  the  flowery  paths 
of  science — ^to  have  their  minds  stored  with,  aiid  their  practice  guid- 
ed by,  those  numerous  useful  and  incontrovertible  facts,  that  are  S9 
jibundantly  diffused  thnragh,  and  many  of  which  have  been  recently 
brought  to  light  in,  the  comprehensive  pages  of  the  Book  of  Natur^ 
To  such  as  these^  the  present  work  is  particularly  recommended,  as 
affording  a  source  of  the  mosi  rational  recreation,  and  supplying  the 
place  of  a  course  of  philosophical  lectures  on  the  most  populiur  and 
interesting  subjeOSy  at  their  own  iiresides," — Caledonux  Msacokt, 
AprU  ?7,  X820, 

V0&,  xr«  H  H 
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TB5TIMONIAL8. 
K<i.II. 

*<  The  first  part  of  a  book^  under  this  title^  has  been 
to  our  notice  by  a  much  esteemed  literary  friend.  It  has 
name  besides  that  which  we  have  quoted.  It  is  the  "  Book  of  Na- 
ture Laid  Open  upon  Christian  Principles,  and  agreeably  to  the  K^ns 
of  modem  Science,  and  the  progress  of  New  Discorery.*'  It  is  an 
interesting  littlb  work,  and  calculated  to  lead  the  young  to  a  delight- 
ful study.  Its  tendency  is  praise- worthy  in  the  highest  degree  ^--far 
although  we  ha?c  seen  it  remarked  somewhere,  that  if  the  attempt  to 
connect  the  details  of  Scripture  narrative  nHth  the  results  of  ph3fsicsl 
inquiry,  were  prudent  upon  other  topics,  it  would  still  be  prematore 
and  dangerous  in  geology,  from  the  very  imperfect  state  of  Katnrsl 
lA'stdry  itself, — ^yet,  we  think  that  in  this  work,  the  author^  without 
indulging  in  visionary  speculation  or  false  rcftsoningv  is  in  a  far  way 
of  succeeding  in  removing  the  stumbling-blocks  to  the  stitdy  of  geo- 
logy ;  and  in  reconciling  his  scientific  researches  with  the  doctriacaof 
our  revealed  religion.  Thn  is  not  the  place,  however,  for  lengthen- 
ed criticism,  on  a  subject  of  this  Ignd.  Our  purpose  is  simply  to  re- 
conunend  this  book  to  the  notice  of  the  youthful  inquirer^  after  the 
^lOies  of  nature  and  the  discoveries  of  science ;  and  in  dqing  ao;i 
we  will  let  the  author  speak  for  himself  in  the  following  eltract,"  &c. 
— IxvEaKEss  CouRua,  May  24,  1826. 


No.  IIL 

'^  Popular  Fhilosopky  ;^  or,  1h&  Book  ofNahare  laid  optu  Mfton  Cirt#« 
Han  Principles,  and  agreeably  to  ike  lights  of  Modern  Science, 
and  the  progress  of  New  Discovery,  Arts  first  and  seaomdj^ 
JOunboM:  G.  Miller^ 

**  ThiA  little  work,  fvorn  its  cheap  and  popular  fbrm,  is  evidently 
intended  fof  that  class  which  has  so  much  incressed  of  late  years — the 
reading  and  intelligent  labouring  portion  of  the  community.  We 
have  looked  into  it  with  considerable  interest,  and  find  that  it  contains 
a  collection,  neatly  abridged,,  and  distinctly  arranged,  of  many  of  the 
most  important  facts  and  phenomena  of  the  material  world.  In  other 
words,  it  contains  much  useful  knowledge^  and  he  who  peruses  it 
attentively  cannot  ftiil  to  obtain  from  it,  unless  well  versed  In  thes^ 
subjects  fiready,  an  increase  to  bis  sto<;k  of  knowl^ge,  and  this  cer<« 
tatnly  ought  to  be  the  great  epd  and  aim  of  all  reading.*' 

EiUNausQii  OvaavjR,  Fri4«y,  June  30,  182$^ 


.      .     No.  IV. 

**  The  cireumstances  we  ave  going  to  relate  -occiurred  ao«ie  ten 
y«sn  since;  a<id  have  beea  recaUed  to  memory  by  twp  puhUcaiioMi 
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cminenUy  calculated  fbr  aflbrdU)g'.cdiilcatSoii  lo  Om  ladies.  Tb« 
more  recent  work,  is  puhlisbing  in  fojir  parts,  at  a  low  price.  .  It  h 
entitled  Popular  Philosophif ;  or,  tfle  Bchk'hf  Nature  Laid  Open  upon 
Ckriitktn  PHnc^ies,  and  agreeabfy  to  tkgB  Lighis^j^.  Jfodem  SdemXf 
ijfc.  •  The  first  part  only  has  come  out;  and  it  arords,  within  a  a§U 
fow  compass,  a  fund  of  infbmiation,  calculated  for  elevating  r^gioua 
iiDpressions,  and  for  rational  amusement,  in  lightly  treading  the  patha 
of  modem  discovery."  .♦•,.. 

**  If  the  pretty  girl,  of -whom  we  are  now  tospeak*  bad  been  aa 
altcatiTe  reader  of  the  above-mentioned  productioas,  or,  as  they  were 
not  then  extant,  had  been  led  to  regard  domestic  economy,  aadmen« 
tai  improvement,  as  entitled  to  m  higher  place  in  her  thou|^to  than 
dnss  and  small  talk,  she  might  have  been  a  happy  matron,  instead  of 
being  now  a  faded  beauty,  in  single  life,JcUling  time  viith,a  tastele^ 
succession  of  frivolities.  She  was  well  born,  and  accomplished  in 
fashionable  education,  and  might  be  near  the  -age  of  nineteen,  when  a 
young  gentlemen  of  handsome  fortune  vras  advised  by  a  relation  to 
ask  her  in  marriage.  If  Mi:»s'  *'  •  could  be  always  young,  and 
I  was  to  s^  her  only  in  a  crpwd,  yopr.  advic^  might-  be-  taken  j  buf, 
*  said  Mr  .  ■,*  what  qualification  does  she  possess  to  supply 

the  charm  of  youth,  o'r  to  ei^dear  her  by  a  recollection  of  domestic 
hours  sweetened  by  her  influence  or  exertions  ?  I  confess  her  lovely 
fkce,  and  playful  refinement  of  manners  laid  hold  on  my  fancy ;  buC 
i{»nof«nt  of  arithmetic,  how  could  she  regulate  household  expenses  f 
and  despising  or  neglecting  the  arrangements  of  lier  father's  tables 
how  couht  she  direct  mine?  As  a  companion,  she  does  admirably  for 
badinage  in  a  gay  party ;  but  I  could  never  know  heartfelt  satisfaction 
with  a  wife  who  could  not  talk  vrith  me  as  a  reasonable  reflecting 
being-^a  being  whose  religions  princinles  are  grounded  upon  a  deep 
ana  enlightened  conviction  of  the  goodness,  the  wisdom,  the  alUper- 
vading  power  of  Qod.  /i  perpetual  round  of  amusemen^  cannot  be 
supposed  to  increase  the  capacity  of  a  young  lady  for  the*  duties  67  A 
wife  and  mother,  nor  to  cherish  the  love  of  home  and  of  simple  plea- 
apres,"— See  A  aVuf  Sior^,  anUaitung  iminnrivH  Truthsfor  the  Fxjfi. 
Sex.— Page  42,  REiosxToar  or  Ahts«  JUiTxaATU&x,  Fashion,  &c« 
A>r  Jul^i  1926.     Pufiiishea  by  R,  Ackermann^  Sirundf  Lok^om^ 


No.  V. 
**  Remeto^Tke  Book  of  Nature  Lmd  Open,^ 

**  Tliis  is  a  useful,  meritorious  and  unpretending  little  work  on 
Natural  Pliilosophy,  by  the  author  of  that  much  \alued  Poor  Man's 
Friend  *  The  Cheap  Magazine.*  We  have  perused  it  with  much 
satisfactioti,  and  do  not  hesitate  to  state  our  conviction,  that  it  will 
be  found  one  of  the  most  beneficial  works  of  the  kind  which  has  yet, 
<>ome  before  the  public.  It  cani^ot  fail,  if  once  it  is  sufficiently  well 
known,  to  recommend  itself  to  the  attention  of  all  classes  of  society, , 
llie  author  s  ofayoct  will  behest  Jearo«d  iaom  the  following  ext^^;ts,"  St(\ 
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.  **  Popular  Phikmtphy,  or  th€  Book  ofNalure  Laid  Open,  dfe." 
.  *<Tiie  third  part  of  this  useful  and  interesting  little  woric,  baa  juai 
boan  publiahed,  which  treats  of  the  animal  snd  vegetable  Greaiion«  and 
ihlls  nothing  oJfF  trom  the  previously  published  pait^  either  in  tim 
^entity  of  useftil  informatibn  it  conlaiosy  or  the  neatness  and  brevity 
with  whidi  it  is  condensed  and  arranged.  Tbb  work  most  be  Ibnnd 
specially  valuable  to  those  who  can  neither  affinrd  money  to  pntchMP^ 
nor  tinie  to  peruse  the  laiger  works  on  Philosophy  and  Science  s 
and  the  moral  and  religioas  reflections  by  which  the  author  neeoo^ 
panics  all  his  important  fittts  in  the  phenoniena  of  nature,  render  it  n 
peculiarly  safe  publication  to  put  into  the  handsof youth*'*— CAX«DOM*n 
Mucoa^  October  5»  1890. 


Ncb  VIl 


^  Popdar  Philotophi^!  or,  the  Book  of  P^dhin  Laid  Open  upon 

Christian  Principles.    Pari  third,  l9mo.    Dunbar,  1886.** 
.^  **  We  are  sure  this  litde  work  will  become  a  favourite  with  an  exten- 
sive class  of  reader^  from  the  variety  and  correctness  of  its  Sdentiiie 
detaiUy  and  the  popular  form,  into  which  its  miscellaneous  nnmtite 
iMsbetnthiovnik" 

£nixiirBQ«  SiAB,  Oct  14^  18S6. 


No.  VIII. 

^^PoptdarPhUooophif;  or,iheBook€fNaiure}aidopenypoinChrum 
Han  Princes.    Parts  second  and  ihird/^Dunbar,  iS26.** 

'*  LEX  ALL  THk  XVDS  TBOO  Ans'T  AT,  BB  THY  CoVVTaY^S,  THY  G«n\ 

Airn  TnuTBfc'* 

'*  We  formerly  noticed  the  appearance  of  the  first  Fart  of  this  inter- 
esting  little  book  ;  and  two  additional  parts  have  since  been  published. 
Following  the  example  of  Sturm,  and  others  of  our  most  popular 
authors,  it  purposes,  in  an  uDvarnisbed  style,  and  by  the  detail  of  an 
immense  number  offsets,  to  render  the  deductions  and  discoveries  of 
Science  intelligible  to  all,  and  to  inculcate  religbus  aspirations  by  the 
study  of  the  *  Book  of  Nature.* 

<*  Commencing  with  a  descripUon  of  the  solid  materials  of  the  globe, 
-^tracing  them  through  all  their  wonderful  relations  of  succession  and 
superposition  on  one  another, — and  unfolding  the  countless  stores 
of  metallic,  mineral,  inflammable,  and  saline  treasures  which  they  con- 
tain, and  the  fossil  organic  remains,  so  impressive  in  the  tale  they  tell 
v^  the  tide  of  ages,  and  the  streams  of  hfe  that  have  rolled  away,'*- 
the  author  prooirads  to  describe  the  animated  objects  that  exial  on  the 
f9^  and  goodly  structure  of  our  |^obe^     Thus,  Natoml  HklOffy  is 
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TESTIMONIALS, 

benm  on  whicb^  he  meditates  s  wd  convel  Tkiri  of  wli!cb»  w« 
his  work  is  calculated  to  impart  By  many,  this  branch  of 
is  regarded  as  light  and  IUtoIoub  ;  othen  bdieve  it  to  be  be* 
ordinary  comprehensions^  and  only  within  the  reach  of  the  ab- 
ily  learned  and  diligent.  Both  views  are  wrong ;  and»  that  man 
*t  to  be  envied,  who,  looking  on  the  ever-bcauteous  face  of  na- 
can  reap  no  pleasure,  or  gather  no  lesson  of  wisdom,  or  fondly 
(h  no  bsJmy  flowers  for  ei^oyment  and  support,  amid  the  darker 
of  life*  Yet  further,  though  most  of  us  know  of 
**  The  endless  store  of  charms 
That  Nature  to  her  votary  yidds,*' 
ew  ever  dwell  upon  them,  or  derive  the  impressions  and  senti- 
they  are  calculated  so  laigely  to  bestow  !  In  fact,  Ae  notions 
It  among  the  public,  on  suljects  of  Natural  History,  are  ex- 
ly  vague  and  inaccurate,— «nd  how  then,  even  among  those  who 
»nd  of  meditating  on  them,  can  their  contemplations  have  the 
ctness  and  the  stamp  of  truth  they  ou^^ht  always  to  possess? 
to  assbt  the  general  inquirer  on  these  points,  that  we  would 
(ly  recommend  the  work  before  us.  Its  details  are  ample  and 
Bte ;  they  embrare  a  whole  science — ^not  in  detached  parts,  as  is 
ten  the  caae  vrith  our  common  miscellanies :  they  are  derived 
the  very  best  authorities,— contain  information  that  was  only 
inced  to  the  world  six  months  ago,  and  which  will  be  as  acoep- 
to  the  experienced  reader,  as  to  those,  who,  for  the  first  time,  di- 
beir  attention  to  the  subject.  Within  the  short  compass  of  four 
(at  2s.  6d.  each)  beyond  which  we  perceive  the  work  is  not  to 
rried,  we  are  satisfied,  a  greater  quantity  of  sound  matter,  pure 
tction,  and  good  feeling,  has  not  been  submitted  to  the  public; 
ire,  in  the  last  place,  recommend  this  publication,  uniting,  as  it 
with  the  many  and  great  engines  now  at  work,  to  draw  down 
ing  from  cloisters  and  colleges,  and  to  diffuse  it  among  the  peo- 
ind  make  it  subservient  to  their  daily  and  best  of  interests.*'— 
avnt  CouaiiAy  October  18,  1896. 
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It  gives  thd  Author  modi  pleasure  to  have  it  in  his  power  to  quote 
the  following  very  gratifying  Testimonials,  from  quarters  so  respect- 
able in  the  literary  World,  in  the  present  stage  of  his  work  :— 

Popular  Philosophy  ;  or  the  Book  of  Nature  laid  open  upon  Chrii» 
tian  Principles f  and  agreeably  to  the  light*  of  Modem  Science, 
and  the  Progress  of  New  Discovery^-'Dunbar,  1826, 
This  work,  of  which  the  first  part  has  just  been  published,  appeared 
originally  in  a  periodical  publication  of  which  the  author  was  editor,  and 
in  that  form  attracted  the  notice  and  approbation  of  some  individuals 
eminent  in  science.     This,  we  are  told,  encouraged  the  author  to  be- 
stow more  attention  than  he  had  previously  dooe  to  the  subject,  and 
has  induced  him  to  produce  his  book  in  a  more  enlarged  and  improved 
form.     "  The  Book  of  Nature  Laid  Open  is  peculiarly  adapted  to 
the  numerous  mechanics  and  artizans,  tradesmen  and  agriculturistSp 
particularly  such  as  are  scattered  throughout  our  countxy  towns,  vil- 
lages, and  hamlets — ^who  not  having  had  the  advantage  of  a  popular 
treatise  of  this  kind  put  into  their  hands  at  an  early  period  of  their 
lives — nor  since  enjoyed  the  benefit  of  a  liberal  education— and  being 
still  prevented  by  their  isolated  situations  in  the  country,  from  avail- 
ing themselves  of  the  lectures  of  those  numerous  Mechanics*  Institu- 
tions that  are  springing  up  around  them  in  the  larger  towns— have, 
nevertheless,  a  strong  desire  to  be  taught  to  range  in  the  flowery  patha 
of  science — to  have  their  minds  stored  with,  and  their  practice  guid- 
ed by,  those  numerous  useful  and  incontrovertible  facts,  that  are  so 
abundantly  diffused  through,  and  many  of  which  have  been  recently 
brought  to  light  in,  the  comprehensive  pages  of  the  Book  of  Nature* 
To  such  as  these,  the  present  work  is  particularly  recommended,  as 
aSbrding  a  source  of  the  most  rational  recreation,  and  supplying  the 
place  of  a  course  of  philosophical  lectures  on  the  most  popular  and 
interesting  subjects,  at  their  own  firesides*'^ — Calsdomian  Mzkcvrt, 
April  27,  1826. 

Popular  Philosophy,  or  the  Book  of  Nature  Laid  Open  upon  ChriS" 
tian  Principles,  and  agreeably  to  the  lights  of  Modem  Science^ 
and  the  progress  of  New  Discovery,  Parts  first  and  second,'^ 
Dunbar:  G.  Miller. 

"  This  little  work,  from  its  cheap  and  popular  form,  is  evidently 
intended  for  that  class  which  has  so  much  increased  of  late  years — ^the 
reading  and  intelligent  labouring  portion  of  the  community.  We 
have  looked  into  it  with  considerable  interest,  and  find  that  it  contains 
a  collection,  neatly  abridged,  and  distinctly  arranged,  of  many  of  the 
most  important  facts  and  phenomena  of  the  material  world.  In  other 
words,  it  contains  much  useful  knowledge,  and  he  who  peruses  it 
attentively  cannot  fail  to  obtain  from  it,  unless  well  Tersed  in  these 
subjects  already,  an  increase  to  his  stock  of  knowledge,  and  this  cer- 
tainly ought  to  be  the  great  end  and  aim  of  all  reading.*' 

EniNBuaaH  Obsrkvzr,  Friday^  June  80,  182(>* 

j:^  Textimonieits  continncd,pns;e2d  of  the  Cover, 
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